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CERTIFICATION 

He\,\/iett-Packard Company certifies tliat tliis product met its pubiistied specifications at tfie 
time of sliipment from the factory. Hewlett-Packard furtfier certifies that its calibration 
measurements are traceable to the United States National Bureau of Standards, to the extent 
allowed by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 

WARRANTY 

This Hewlett-Packard system product is warranted against defects in materials and 
workmanship for a period of 90 days from date of installation. During the warranty period, HP 
will, at its options, either repair or replace products which prove to be defective. 

Warranty service of this product will be performed at Buyer's facility at no charge within HP 
service travel areas. Outside HP service travel areas, warranty service will be performed at 
Buyer's facility only upon HP's prior agreement and Buyer shall pay HP's round trip travel 
expenses. In all other cases, products must be returned to a service facility designated by HP. 

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP 
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all 
shipping charges, duties, and taxes for products returned to HP from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will 
execute its programming instructions when properly installed on that instrument. HP does not 
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or 
error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or 
misuse, operation outside of the environmental specifications for the product, or improper site 
preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses 
are provided at the back of this manual. 
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SAFETY SUMMARY 



The following general safety precautions must be observed during all phases of operation, service, 
and repair of this Instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture, and Intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 

DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 



WARNING 



Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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OPERATION. 

The wide logic analyzer operates in two modes: HALT and RUN. During 
the HALT mode the analyzer is configured by the mainfrsmie processor to 
trigger on a certain trace specification. During the RUN mode the 
analyzer is released to monitor the emulation bus for the configured 
trace specification. 

Vftien using an 8-bit emulator, an analyzer is an option; but, when 
using a l6-bit emulator, the wide logic analyzer is required. If, when 
using an 8-bit emulator, an analyzer is NOT detected in the mainframe 
card cage, the trace defaults to software analysis, ie. non-real time 
ainalysis . 



PERFORMANCE VERIFICATION. 

When the wide logic analyzer is selected under option_test PV, the 
following tests are displayed: 

HALT MODE. .. .configures RAMS, flip-flops, and counters and then checks 
to see if this occurred correctly. No emulator connection 
is required. 

RUN MODE configures the board for a certain trace specification 

and releases it to run. Data being monitored is supplied 
by the mainframe processor. No emulator connection is 
required. 

1MB checks communication of enabling and triggering informa- 
tion. For Internal 1MB tests no other board is needed. 
For External 1MB tests another wide logic analyzer is 
required. In either case, no emulator connection is re- 
quired. 

EMULATOR checks the emulator subsystem and the analyzer. This test 

STIMULUS is only displayed when the emulators shown below are in 
the card cage: 

8080, 8085, Z80, 6800, or 6802. 

For other emulators, this type of test is contained with- 
in the emulator option_test PV. 

TIME/STATE. . .checks the 2lt-bit Time/State Counter and is similar to 

COUNTER tests in the HALT MODE. This test is separate because it 

requires about one minute to ran. No emulator connection 

is required. 
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SECTION I 
GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2. This service manual contains information required to install, 
test and service the Hewlett-Packard Model 6U302A Wide Logic Analyzer. 
Operating instructions are provided in a separate operating manual 
supplied with the instrument. It should be kept with the instriunent 
for use by the operator. 

1-3. Shown on the title page is a microfiche part number. This number 
caui be used to order l»X6-inch microfilm transparencies of the memual. 
Each microfiche contains up to 96 photoduplicates of the manual pages. 

1-U. INSTRUMENTS COVERED BY THIS MANUAL. 

1-5. Attached to the instrument or printed on the printed circuit 
board is the repair nvunber. The repair number is in the form: 
OOOOAOOOO. It is in two parts; the first four digits and the letter 
are the repair prefix, and the last four are the suffix. The prefix 
is the same for all identical instruments. The suffix, however, is 
assigned sequentially and is different for each instrtiment. The con- 
tents of this manual apply to instruments with the repair number pre- 
fix (es) listed under REPAIR NUMBERS on the title page. 

1-6. An instriunent manufactured after the printing of this manual may 
have a repair number prefix that is not listed on the title page. This 
unlisted repair number prefix indicates that the instrxunent is dif- 
ferent from those described in this msmual. The manual for this newer 
instrument is accompajiied by a Manual Changes supplement. This sup- 
plement contains change information that explains how to adapt the 
manual for the newer instrviment. 

1-7- In addition to change information, the supplement contains in- 
formation for correcting errors in the manual. To keep this manual as 
current as possible, Hewlett-Packard recommends that you periodically 
request the latest Manual Changes supplement. The supplement for this 
manual is identified with the manual print date and part number, both 
of which appear on the manual title page. Copies of the supplement 
are available from Hewlett-Packard. 

1-8. For infoi-mation concerning a repair number prefix that is not 
listed on the title page or in the Manual Changes supplement, contact 
your nearest Hewlett-Packard office. 



1-9. DESCRIPTION. 

1-10. The Hewlett-Packard Model 6U302A Wide Logic Analyzer provides 
logic analysis for I6 and 8 bit emulators in the 61+000 Logic Develop- 
ment System. The entire analyzer is contained on one printed circuit 
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board that fits in the mainframe's card cage (figure 2-2). 

1-11. It simultaineously captures address, data, and control states 
from the emulated target processor via the emulation bus and is cap- 
able of storing the states as 256, U8 bit words. The analyzer is also 
capable of displaying the information on the mainframe CRT in easy to 
read mnemonic format. The wide logic analyzer has the ability to 
specify trace points in combinations of address, data, and status, 
making the wide logic analyzer a valuable addition for debugging the 
target system's hardware and software. 



Table 1-1. Specifications 



Power dissipation 22.2 watts (typical). Board ID 0102H. 

Power up configuration: 

No 1MB lines driven, except Gated Master Clock. 
1MB configuration invalid. 
BNCl and BNC2 not driven. 

Storage capabilities: 

Pre-store, post-store and combination pre/post-store. 
256, I48 bit words at a maximum 6 MHz acquisition rate. 
1+8 Parallel channels. 

2k Emulator address bits. 
16 Emulator data bits. 
8 Emulator control bits . 
2k Co\ant bits. 

State (number of occurrences), or 
Time (time measurement between states). 

Break capabilities: 

Trace Point and Measurement Complete. 
Time to break 165 ns maximum. 

Indexing capabilities: 

Eight modes using Range, AMEl, AME2 and Count 
Qualify signals. Range is 2k bit emulator address 
in 1, 0, or X (don't care). Others are I48 bit 
emulator bus in 1, 0, or X. 

Analysis clock cycle time 165 ns minimum. 

Trigger on Nth occurrence, N = 1 to 65,535' 

Inter Module Bus (1MB) capabilities: 
Receive and drive Master Enable. 
Receive or drive Trigger Enable. 
Receive and/or drive Trigger. 
Drive Gated Master Clock. 
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1-12. The wide logic analyzer communicates with the following areas 
of the 6UOOO Logic Development System. 



Table 1-2. Analyzer I/O 



Emulator Bus: 

Monitors the address, data, ajid control lines of 
the target microprocessor. 
Generates emulation break. 

Mainframe Bus: 

Sends a^ad receives control commands to and from the 
mainfraime's central processing unit (CPU). 
At the CPU's request, sends all stored information 
to the CPU to be formated 8und displayed. 

Inter Module Bus (1MB): 

Sends and receives control signals to other 
modules . 

Output Ports: 

Places pulse on Port 1 BNC connector when trigger 
is encountered. 

Places pulse on Port 2 BNC connector when 
measurement is complete. 



1-13. REAL TIME ANALYSIS 

1-lU. The wide logic analyzer does not work with all emulators, be- 
cause the software does not recognize the analyzer. Table 1-3 shows 
emulator compatibility. 



1-15. LEVEL OF SERVICE. 

1-16. This is a final component -level manual. It contains informa- 
tion that provides component -level servicing of the Model 6U302A. 
Detailed schematics and parts lists are provided to assist in the 
servicing of the board. 



1-17. CONVENTIONS. 

1-18. The following conventions are used in the text and schematics. 

a. Component designators are assigned according to the upper left 
to lower right method. 

b. Logic symbology, see table 8-2. 
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c. Logic levels (in volts): 





Input high 


Input low 


Output high 


Output low 






threshold 


+ Vi c 1^ 1 




TTL 


+2.0 


+0.8 




+2.U 


+0.2 


ECL 


-1.1 


-1.5 




-1.1 


-1.5 



d. Mnemonics (signal names); see table 8-1. 

The letters to the left of the slash (/) indicate the electrical 
status of the signal. The letters to the right of the slash show 
the signal function. For example, L/STB is low/strobe. Typical 
status indicators are: 

L=low, or latched, H=high, B=buffered, E=ECL 

Both TTL and ECL level signals are used. The ECL signal mnemon- 
ics have aji E in the electrical status. For example, EL/ANAL is 
the ECL version of the TTL signal L/ANAL. Mnemonics that do not 
have electrical status are assumed to be TTL and have no predom- 
inant active level. For example, POL is a polarity signal. 

e. Abbreviations, see table 6-1. 

f. Softkeys are indicated by arrow brackets, while normal keys are 
shown in square brackets. For exsunple, <stop> indicates the 
software labeled stop key, while [RETURN] indicates the keyboard 
labeled return key. 



Table 1-3. Analyzer /Emulator Compatibility 



Emulator 


Compatible with Wide Logic Analyzer 


BOSO 


No 


8085 


No 


ZBO 


No 


6800 


No 


6802 


No 


68000 


Yes 


8086 


Yes 


8088 


Yes 


Z8001 


Yes 


Z8002 


Yes 


6809 


No 


801+8 


No 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section contains information for installing and removing 
the Model 6k302A. Included are initial inspection procedures and inst- 
ructions for repacking the instrument for shipment. 



2-3. INITIAL INSPECTION. 

2-U. Inspect the shipping container for damage. If the shipping con- 
tainer or cushioning material is damaged, it should be kept vmtil con- 
tents of the shipment have been checked for completeness aind the in- 
strument has been checked mechanically and electrically. Procedures 
for checking electrical perforraajice are given in Section IV. If the 
contents are complete, if there is mechanical damage or defect, or if 
the instrument does not pass the performeince tests, notify the nearest 
Hewlett-Packard office. If the shipping container is damaged, or if 
the cushioning material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the shipping materials for 
carrier's inspection. The HP office will arrsaige for repair or re- 
placement at HP's option without waiting for claim settlement. 



2-5. MAINFRAME CONFIGURATION. 

2-6. The wide logic euialyzer must be installed next to the emulator 
control card to allow the emulator bus to be connected to it. Board 
order, from highest slot nximber to lowest, is shown below. 



To Pod 



[ Emulator Control ] • • . .highest slot number 

[ Wide Logic Analyzer ] 

[ Memory Control ] 

[ Memory ] 

[ Other Options... ] 



Figure 2-1. Mainframe Card Cage 
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*»»»**»#**»#****»«» CAUTION **»******■»*»«****■»* 
» » 

* The Model 6U302A Wide Logic Analyzer must * 

* be installed and removed with the mainframe * 

* power turned off. * 



2-7. INSTALLATION. 

2-8. To install the wide logic analyzer board proceed as follows: 

a. Be certain that the emulator control board axid the emulator 
pod are installed. If they aren't this must be done. (See the 
emulator control and emulator pod service manuals.) 

b. Leave a slot open next to the component side of the emulator 
control board. 

c. Insert the ainalyzer board into the open slot next to the emula- 
tor control board. Insure that it is completely seated in the 
motherboard connector. 

d. Install the emulator bus cables (two 50 pin ribbon connectors) 
to interconnect the emulator control board, the analyzer 
board, azid the memory control board (if present). 

e. The inter module bus (1MB) of the analyzer board may not be con- 
nected. If used, it is connected to another option card. 



2-9. REMOVAL. 

2-10. To remove the wide logic analyzer proceed as follows: 

a. Remove the card cage cover. Position the mainframe so there is 
clear access to the card cage. 

b. Locate the analyzer board. The extraction tabs on the analy- 
zer board are labeled WD. ANL and 61+302A. 

c. Remove the two 50 pin ribbon cables (emulator bus) and the 
inter module bus (1MB) cable. 

d. Unseat the analyzer board by lifting up the outside edges of 
the extractor tabs. 

e. The wide logic Einalyzer board may now be removed by sliding it 
out of the card cage slot. 
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1(1' 



Figure 2-2. Model 6U302A Wide Logic Analyzer 
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SECTION III 
OPERATION 



The operation of the 6U302A is a function of the system software. 
Complete operation from the keyboard of the system is beyond the scope 
of the service mamual. Please refer to the operator's manuals for the 
procedures . 
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SECTION IV 
PERFORMANCE TESTS 



U-l. INTRODUCTION. 

k-2. This section describes the performauice verification (PV) for the 
Model 6U302A Wide Logic Analyzer. It also includes information on how 
to use PV results in conjunction with signature analysis to trouble- 
shoot to component level. Signature analysis tables are located in 
Appendices A through F. 

k-3. SYSTEM CONSIDERATIONS. 

U-U. Failure isolation must be performed to eliminate other sections 
of the Logic Development System as the source of the failure. It is 
assumed in this manual that the mainframe PV has been successfully 
conducted and that other option cards have also been checked. It is 
also assxuned that the target system being emulated has been 
disconnected from the emulator, thus eliminating it as a possible 
source of the failure. 



U-5. EMULATOR/ANALYZER PV COMPATIBILITY. 

k-6. The Emulator Stimulus amd Analysis Stimulus Tests verify that 
the analyzer board can collect data from the emulator. During these 
tests the emulator places data onto the emulation bus and the analyzer 
is set up for a 'don't care trigger' and is released to run. The data 
contained in the emalyzer RAMs is \mloaded and checked against a 
table. Any discrepency is indicated as a failure in the appropriate 
bit position. Tables U-1 and k-2 show compatibility between the anal- 
yzer and various emulators. 

It- 7. Emulator Stimulus Testing. 

U-8. The only analyzer PV test which requires zxi emulator is the 
Emulator Stimulus Test. All other analyzer PV tests should be per- 
formed without the emulation bus cables attached, in other words, with 
the analyzer connected only to the motherboard. In this configuration 
more than 90% of the board is checked out. 

U-9. The Emulator Stimulus Test is a complete emulation subsystem 
checkout rather than a test which checks out the analyzer only. But, 
assuming that the emulator is operating correctly, the Emulation Stim- 
ulus Test can be used to check out the emulation bus latches; U12, 8, 
10, lit, 16, 18. It also checks out the word/byte select circuitry auid 
U96 which is enabled during data byte operations. 
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Table U-1. Analyzer Emulator Stimulus Test Compatibility 



Does the auialysis PV display an Emulator Stimulus 
Test and does that test ran ? 


Emulator 


Wide Logic Analyzer 


8080 


Test displayed & runs 


8085 


Test displayed Sc runs 


Z80 


Test displayed & rtins 


6800 


Displayed but doesn't run 


6802 


Displayed but doesn't rvm 


68000 


Test not displayed 


8086 


Test not displayed 


8088 


Test not displayed 


Z80OI 


Test not displayed 


Z8OO2 


Test not displayed 


6809 


Test not displayed 


80U8 


Test not displayed 



Table U-2. Emulator Analysis Stimulus Test Compatibility 



Does the emulator PV display an Analysis Stimulus Test 
and does that test run? 



Emulator 


Wide Logic Analyzer 


8080 


Test not displayed 


8085 


Test not displayed 


Z80 


Test not displayed 


6800 


Displayed but doesn't nm 


6802 


Displayed but doesn't run 


68000 


Test displayed & runs 


8086 


Test displayed & runs 


8088 


Test displayed & runs 


Z8OOI 


Test displayed & runs 


Z8002 


Test displayed & runs 


6809 


Test not displayed 


801*8 


Displayed but doesn't rxin 



ll-lO. Also checked in the Emulator Stimulus Test is the timing cir- 
cuitry which is synchronized to L/ANAL, the valid-data signal coming 
from the emulator. This circuitry is not tested during any of the 
other analyzer PV tests. During these other tests, trace data is sup- 
plied by the mainframe processor rather than by the emulator. 
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Analysis Stimulus Test. 

k-12. Within some of the emulator's PV there is an Analysis Stimulus 
Test which does some of the ssune tests as the Emulator Stimulus Test. 
Here the same circuitry as listed above is checked. For more detail, 
refer to the paragraphs on Analysis Stimulus Test Display in this sec- 
tion. 



k-13. PERFORMANCE VERIFICATION TESTS. 

U-lU. The performance verification for the wide logic analyzer is a 
subsection of the system Option Test Performance Verification. The 
system level PV tests all option modules that are located in the 
mainfraime card cage. The following paragraphs describe how to perform 
the wide logic analyzer PV and what is checked. 

lt-15. REQUIRED EQUIPMENT. 

a. Logic development system mainframe with most recent PV software. 

b. To test 1MB external stimulus, another wide logic auialyzer is 
required. 

c. To test 8 bit emulator stimulus an 8 bit emulator and memory 
controller are required. The I6 bit emulator stimulus is per- 
formed by the emulator PV. 

d. To print PV results, a printer must be attached to the system. 

U-16. PERFORMANCE VERIFICATION FOR COMPONENT -LEVEL REPAIR. 

k-lj . Generally, the 6it302A PV is sequenced so that complex tests 
follow simple tests. That is, the tests build on each other. When a 
test fails, it is almost certain that later tests will fail. So, when 
a failure is indicated while cycling through all the tests , select the 
Halt Mode Control Logic Tests and proceed from there. 

it-18. Signature analysis tables are provided (in the appendices) for 
most tests along with a suggested list of IC's to check. A descrip- 
tion of what the test is doing is also included. Tests, such as the 
Emulator Stimulus Test and the External Stimulus 1MB Test, cannot sup- 
port signature analysis. The Covmting Time and States Test does not 
include signature analysis. However, the counting state function con- 
trol circuitry is tested as a subtest of the Run Mode Tests. The SA 
loops are: 

LOOP A. . .Halt Mode, Control Logic Tests 
LOOP B...Halt Mode, Storage Ram Tests 
LOOP C...Halt Mode, Index Ram Data Tests 
LOOP D...Halt Mode, Index Ram Address Tests 
LOOP E. . .Run Mode Tests 
LOOP F...IMB, Internal Stimulus Tests 
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k-19 • When taking signatures, keep track of which IC's have been 
checked, because many IC's are checked in more than one test; in par- 
ticular, the host processor's latches axid buffers. These IC's are: 



Host CPU control latches UIO8, I09. 

Control buffers Ulll, 113. 

Host CPU Status Buffers U77, 112. 

Host CPU Read Buffers UllU, 112, 80. 



NOTE 

* Signatures on UIO8, I09, 111, and 113 can 

* be incorrect when there is a fault on the * 

* board. The fault is indicated to the main- * 

* fraime via U112 and UllU, which are simul- * 

* taineously monitored by the chips listed * 

* above . * 

* * 



h-20. Sometimes, when taking signatures on the suggested chip, a bad 
signature is foiind that leads to a long string of bad signatures. The 
path may lead to the faulty node, but only after a considerable number 
of signatures. If it seems this is occurring, stop, and check signa- 
tures on the next chip given in the suggested chips to check. 

U-21. During a trace, the signal L/MAL from the emulator, is the 
synchronizing clock for the euialyzer. During performance verification 
L/MAL is disabled and the synchronizing clock is supplied by the 
mainframe host processor. In the following text, this signal is called 
a ' PV strobe ' . 
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U-22. STARTING PERFORMANCE VERIFICATION. 

I+-23. To test the analyzer proceed as follows. 

a. With the operating system initialized and awaiting a commsind 
(figure k-1) , enter: 

option_test [RETURN] 



b. The PV now displays a directory of the installed option boards 
and their card slot numbers (figure h-2) . Certain tests can 
only be performed by selecting appropriate card slots at the 
beginning of the PV. The first step in the PV is to locate the 
card slot of the analyzer to be tested aind enter the slot 
number. For example, if the smalyzer to be tested is in slot 
8 of a mainframe, enter: 



8 [RETURN] 



c. When there is only one wide logic analyzer and one or no 
emulator or memory controller in the card cage, the Total PV 
Display appears and indicates emulator, memory and 1MB source 
status for testing. If this is the case, proceed to the Total 
PV Display paragraph. 

d. When two or more emulators are located in the card cage, the 
display requests choice of emulator (figure U-3). To choose ein 
emulator enter the slot number of the desired emulator. When 
no entry is made, the emulator in the lowest niimbered slot is 
chosen by default. Be certain the emulator bus cables are 
coxmected. 

e. When two or more memory controllers are located in the card 
cage, the display requests choice of memory (figure U-U). To 
choose a memory controller, enter the slot number of the de- 
sired controller. When no entry is made, the memory controller 
in the lowest numbered slot is chosen by default. Be certain 
the memory controller cables are connected. 

f. When there is a second wide logic ajialyzer in the card cage, 
the display requests a choice for 1MB External Stimulus (figure 
U-5). If no stimulus is desired press the <No Stira> softkey. 
To choose the stimulus, enter the slot number of the second 
wide logic analyzer. When valid, the recommended procedure is 
to select External Stimulus. Be certain the 1MB cable is con- 
nected. 
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STATUS: Awaiting connand usarid , ^ 16 

option_.te5t 

adi t c o»pi le assewb le 1 ink enulate; prow pro g lCMp,F,IL,E!_> ■:,.:::,::::.ETJ^ 



Figure System Awaiting Command 



HP 64O0O Option PerforMance Verification 
Card * ID * Module 

7 ();;^01H Wxde Address hewory Controller 

8 OiO£H 16 Bit Enulation Analysis 

9 OOFL^H General Purpose Controller ■ 6t(0OO Pod 
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HP 64000 Option PerforMance Verification 

Card « ID 4 Hodule 

Static MeMory 
808S Ertulator 

Wide Address MeMory Controller 
16 Bit EMulation Analysisj 
General Purpose Controller ~ 68000 Pod 



4 oaooH 

5 0 0 03H 

7 o;^oiH 

8 0102H 

9 0 0F2H 



brATU!i>: Awaiting enulator selection 
Select eMoiator for test. 



Figure Emulator Selection 



HP 64000 Option Perfornance Verification 
Card * ID # Module 



(j;200H Sraric Menory 

()003H GOaS Ewulator- 

02 0 11- 1 Wide Address M^nory Controller 

OiO^H 16 hit t~Muiat,Lon Analvsis 

00F2H General Purpose Controller - 68000 Pod 



STATUS; Awaiting Menory selection 
Select nenory for test._ 



Figure k-k. Memory Controller Selection 
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Anolytsis Perforrtance Verification 
16 Bit EMu'iation Analysis in card slot # 8 



General Purpose Controller - 68000 Pod in card slot * 9 
Wide Address Menorv Controller in card slot t 7 

Card # ID # Module with AIMB Btinulus capability 
S Oi02H 16 Bit Enulation Analysis 




Figure U-5. 1MB External Stimulus Selection 



l*-2lt. PERFORMANCE VERIFICATION COMMANDS. 

U-25. Each PV display provides prompting for the commands that can 
T>e executed. These commands are selected by ' softkeys ' which are 
defined in table U-3. 



It- 26. Calibration. 

l*-27. Procedures for calibrating 
ternal port signals are presented 



the analyzer and checking the ex- 
in Section V, Adjustments. 
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Table h-3. Performance Verification Softkeys 



<calib> enables calibration mode. 

<cycle> starts highlighted test amd continues 

through other tests until another 
softkey is pressed. 

<end> terminates test activity ajid returns 

display to next higher level. At Total 
PV Display also resets failure count- 



ers to zero (Figure U-6). 
<next test>. .. .moves highlight line to following test 



category. 

<print> outputs display to attached printer, 

including suppressed video lines. 

<select> presents highlighted test display. 

<start> begins execution of selected test. 
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l»-28. TOTAL PV TEST DISPLAY. 

U-29. Purpose. All test categories available for the card cage con- 
figuration are shown in this display. When one or more test catagories 
have been executed the results are displayed. Use the display to 
choose the test categories to be performed or to review the overall 
results of the PV. 



Analysis PerforwQnce Verification 
16 Bit EMUlation Analysis in card slot * 8 

General Purpose Controller - 68000 Pod in card slot * 9 

Wide Address Menorji Controller in card slot * 7 

AIMB stiMulus: 16 Bit EMUlation Analysis in card slot * S 



Test Category 
Halt hode 

Run Mode 

AIMB 

Tine/State Counter 



* Failures 
0 

0 

0 

0 




Figure k-6. Total PV Test Display 



U-30. Running the Total PV. To rim all the tests shown on the dis- 
play press the <Cycle> softkey. Each test category is executed and 
the results are displayed. A complete cycle requires approximately 
one minute. To stop the iterations, press the <Cycle> softkey again. 

U-31. Using the Total PV Results. When the tests are complete, ex- 
amine the # Failures column. When all entries are zero it indicates 
approximately 90% of the circuitry has been checked and no errors have 
been found. 



U-32. A non-zero value represents the number of errors detected in the 
test category. Determine the exact cause of the error by reviewing the 
failed test category in detail. Do this by positioning the highlight 
line over the failed test category and pressing the <Select> softkey. 
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k-33. HALT MODE TEST DISPLAY. 

U-3U. Purpose. This display shows the four Halt Mode test categories 
available and their test results. Use the display to review test 
conditions or to select an individual test for more detailed review 
or further execution. 



7esT Category* 
Control Logic 
Storage RAM 
Index RAM Bota 
Index RAM Address 



Analysis Pi-.!rf ornance Verification 
16 Bit Epiuiation Analysis in card slot * B 

Halt Mode Tests 

* Failures 
0 
0 
0 
0 



STATUS: Awaiting connand 



cycle next test select 



4 Tests 
0 




Figure 1+-7. Halt Mode Display 



U-35- Running the Halt Mode Tests. Press the <Cycle> softkey to run 
all the test categories shown on the display; execution time is 
less than one second per iteration. To stop the iterations press 
the <Cycle> softkey again. 

k-36. Using the Halt Mode Results. The # Failures column shows the 
total number of errors detected during the tests. Determine the 
specific cause of the error by reviewing the failed test category in 
detail; it is reached by moving the highlight line to the test 
category sind pressing the <Select> softkey. 
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U-37. CONTROL LOGIC TEST DISPLAY. 

't-38> Purpose. The six tests shown on this display test the most 
basic control capabilities of the board. When any of these tests 
fail, the remaining tests need not be executed. 




ftnalysis Perf ornance yer if ication 
16 Bit Ertulatxon Analysis in card slot * 8 

Halt Mode — Control Logic Tests 

Test Error Codes: Present CuMulatiye # Fail * Test 

Flags at Module Reset 00 00 0 0 

Address Counter Reset 00 00 0 

Address Counter Load 00 00 0 

Index Counter Load 00 00 0 

Occurrence Enable/Disable 0 0 0 

SysteM Interrupt at Measurenent CoMplete. 0 



STATUS; Awaiting coMMond 16:22 




Figure U-8. Control Logic Display 

U-39. Running the Control Logic Tests. Press the <Start> softkey to 
begin execution. The tests continue to run vintil the <Start> softkey 
is pressed again. Each iteration takes less than one second. 

U-UO. Using the Control Logic Results. The total number of errors 
detected during the tests is shown in the # Fail column. Each error 
code in the Present column represents a single failure encountered 
during the last iteration. Each error code in the Cumulative column 
represents the sum of all errors detected during the test. Cumulative 
error codes that differ from Present error codes indicate multiple, or 
intermittent errors. When the error codes are the same, the errors 
are systematic. 

k-kl. How. The analyzer is halted for the Control Logic tests and 
the State Recognition RAMs are loaded with 'don't cares' for store 
qualification and trigger. 



U-12 



Performance Tests - Model 61*302A 



U-U2. FLAGS AT MODULE RESET. 

U-U3. How. The control word is set so the 1MB lines are not driven 
or received; then, the analyzer is reset. The flags are read by the 
host CPU and all flags except H/TEF (trigger enable flag) should be 
reset. 

Results. Errors are decoded as follows: 
Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 H/TP U72-7 

1- H/MC U88-7 

1__ H/WP U89-IO 

1--- H/OV U88-9 

H/TEF U39-3 

--1 H/XTR U2U-U 

-1 H/TEP U72-9 

1-- H/RUN UUl-3 

k-h^. Signature Analysis Path. Use Loop A signatures. 

a. If H/TP (trace point flag), check: 
U108, 113, 77, 72, 71, 107, 73, 7it. 

b. If H/MC (measurement complete flag), check: 
U108, 113, 77, 71, 61, 107, 115, 6. 

c. If H/WP (memory wrap flag), check: 
U108, 113, 77, 89, 71, 107. 

d. If H/OV (time/state counter overflow flag), check: 
U108, 113, 77, 88, 71, 107. 

e. If H/TEF (1MB trigger enable flag), check: 
U108, 113, 77, 39, 19, 71, 107. 

f. If H/XTR (1MB external trigger flag), check: 
U108, 113, 77, 2k, 19, 71, 107. 

g. If H/TEP (Trigger enable point flag), check: 
U108, 113, 77, 72, 71, 107. 

i. If H/RUN (Rvin/halt latch flag), check: 

U108, 113, 77, Ul, 5, 110, 88, 71, 61, 107, 115. 6. 



U-13 



Performance Tests - Model 6U302A 



k-k6. MEMORY ADDRESS COUNTER RESET AND LOAD. 



U-hj . How. The Memory Address Counter (MAC) is reset by resetting 
the analyzer. The MAC is then read by the host CPU ajid an error code 
bit is set for aaiy bit position of the MAC that is not zero. 

k-k8. Results. Errors are decoded as follows: 





Signal 




Binary 


in error 


Source 


0000 0000 


None 






H/MACO 


U76-11+ 




H/MACl 


U76-13 


1-- 


H/MAC2 


U76-12 


1--- 


H/MAC3 


U76-11 


— -1 


H/MACl* 


U93-llt 


--1 


H/MAC5 


U93-13 


-1 


H/MAC6 


U93-12 


1 


H/MAC7 


U93-11 



lt-U9' Signature Analysis Path. Use Loop A signatures and check: 
U108, Ilk, 80, 93, 76, 71, 107. 



U-50. MEMORY INDEX COUNTER LOAD. 



U-51. How. Every combination between 0 and 255 > inclusive, is test- 
ed. The MAC is loaded with a value between 0 and 255 suid then is read 
back to verify that the load executed properly. The MAC is loaded 
"by reading from the emulation status storage area with the lower byte 
of host CPU address determining the value loaded to the MAC. Any 
discrepauicy between what is loaded and what is read is shown by set- 
ting am error code bit at the position(s) of conflict. 

lt-52. Results. Errors are decoded as follows: 





Signal 




Binary 


in error 


Source 


0000 0000 


None 




---1 


L/MICO 


U9h-ik 


-1- 


L/MICl 


U9i4-13 




L/MIC2 


U9I4-12 


1--- 


L/MIC3 


U9I4-11 


---1 


L/MlCk 


U95-i^ 


--1 


L/MIC5 


U95-13 


-1 


L/MIC6 


U95-12 


1 


L/MIC7 


U95-11 



U-53. Signature Analysis Path. Use Loop A signatures axid check: 
UII9, 117, 116, 108, III+, 80, 110, 93, 76, 71, 107- 
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k-3k. OCCURRENCE ENABLE /DISABLE , 

l|-55' How. The control word is set for a 'range trigger", 2ind the 
Occurrence Counter is loaded with 65,535 so that a single trigger sets 
Trace Point. The analyzer is reset and a PV strobe is sent to clock 
the Trace Point flip-flop. The Trace Point Flag is checked to make 
sure it is set. If it is not, range cannot be enabled as the trig- 
ger. 

U-56. The Occurrence Counter is then loaded with 65, 53** so that more 
than one trigger is needed to set Trace Point. A single PV strobe is 
sent to clock the Trace Point flip-flop. The Trace Point Flag is 
checked amd should be reset. If it is not, range cannot be disabled 
as the trigger. 

lt-57. Results- Errors are decodes as follows: 

Hex Binary Error Condition 

X = 0000 None 

00- 1 Cauinot disable Range as trigger 

001- Caumot enable Range as trigger 

U-58. Signature Analysis Path. Use Loop A signatures and check: 
UIO8, 113, 77, 107, 98, 100, 72, 71, 87, 121, lOlt, 103. 



It -59. SYSTEM INTERRUPT AT MEASUREMENT COMPLETE. 

U-60. Indicates a problem in propagating H/MC measurement complete 
signal out to LIR-1. 

k-61. How. A host CPU interrupt vector is set up and the analyzer is 
reset. The Memory Index Counter (MIC) is loaded with 255 so that 
Measurement Complete occurs at Trace Point. The control word is set 
for interrupt at Measurement Complete. A host CPU interrupt line, 
L/IR-1 is enabled and the analyzer is put into 'run' mode. A PV 
strobe is sent to clock the Trace Point and Measurement Complete flip- 
flops, which should cause an interrupt. 

U-62. The control word is then set for no interrupt on Measurement 
Complete and the analyzer is reset to release the interrupt line. The 
internipt routine flag is then checked for an interrupt. If no inter- 
rupt occurred, but the Measurement Complete Flag is set, then a fail- 
ure is indicated. 

U-63. Signature Analysis Path. Use Loop A signatures and check: 

U108, 113, 77, 98, 100, 72, 71, 107, 87, 9^, 95, 88, 6, II5, 
121, lOU, 103. 
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h-6h. STORAGE RAM TEST DISPLAY. 

I4-65. Purpose. This display indicates the ability of the board to 
latch emulator bus signals. Use it to review test results in detail or 
to execute tests. 



Analysis Perfornance Verification 
16 Bit Enulation Analysis in card slot # 8 



Halt Mode ~~ Storage RAM Tests 



Test Error Codesi Present Cunulative 
Enulation Address Store 000000 .. 000000 .,, 



Enulalion Data Store 0000 .... 0000 

Enulation Status Store 00 00 

Count Store 000000 ,, 000000 



Awaiting connand 



* Test 
0 




Figure U-9. Storage RAM Display 



U-66. Running the Storage RAM Tests. Press the <Start> softkey to 
begin execution. The tests continue to run until the <Start> softkey 
is pressed again. Each iteration takes less thaji one second. 

U-67. Using the Storage RAM Results. The total number of errors 
detected during the tests is shown in the # Fail column. Each error 
code in the Present column represents a single failure encountered 
during the last iteration. Each error code in the Cumulative column 
represents the sum of all errors detected during the test. Cumulative 
error codes that differ from Present error codes indicate multiple, or 
intermittent errors. When the error codes are the saune the errors are 
systematic. 
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It -68. EMULATOR ADDRESS STORE, 

k-69. How. Decreasing nvunbers are stored in the emulation address 
storage RAMs. That is, FFFFFFH is stored in location OOH; FEFEFEH is 
stored in location OIH; and so on. To store, the desired RAM location 
is loaded in the Memory Address Counter (MAC), said then a PV strobe is 
sent to write the data from the host CPU into the selected RAMs . After 
all 255 locations have been accessed, they are read back to verify 
that they contain what was written to them. Any discrepency is indi- 
cated as a failure in the appropriate bit position of the error dis- 
play. 

U-70. Results. Errors are decoded as follows: 





Si ptiaI 














0000 0000 0000 0000 0000 0000 

www wwww wwww wwww wwww wwww 


Non6 








LL /E AO 

LIU/ unw 




IIlU-2 

V.'JL't b 





LL /EAl 




tllU-s 





LL/EA2 


Til '^-7 


tIlU-6 






LL /EA3 




uilt-9 




LL/EAU 


UI3-I2 


U1I+-12 


1 


LL/EA5 


U13-llt 


UlU-15 


1 


LL/EA6 


UI3-16 


ulU-16 




LL/EA7 


UI3-I8 


ulU-19 




LL/EA8 


UI5-3 


U16-2 


1 


LL/EA9 


UI5-5 


U16-5 


1 


LL/EAIO 


UI5-7 


U16-6 




LL/EAll 


UI5-9 


UI6-9 




LL/EA12 


UI5-12 


U16-12 


1 


LL/EAI3 


U15-II4 


U16-15 


1 


LL/EAlU 


UI5-16 


U16-16 




LL/EAI5 


UI5-I8 


UI6-19 




LL/EAI6 


UI7-3 


U18-2 


1- - 


LL/EAI7 


UI7-5 


UI8-5 


1 


LL/EAI8 


UI7-7 


UI8-6 




LL/EAI9 


UI7-9 


UI8-9 




LL/EA20 


UI7-12 


UI8-12 


_-l 


LL/EA21 


U17-l'+ 


UI8-15 


-1 


LL/EA22 


UI7-I6 


U18-16 


1 


LL/EA23 


UI7-I8 


UI8-19 



LL/EA = Low, Latched Emulator Address 



2h bits of address storing RAM. 

U50 — - Ul*9 --- UU8 --- UU7 --- Ul+6 --- UI45 
MSB <-- LSB 

lt-71. Signature Analysis Path. Use Loop B signatures and check: 

U108, 109, 112, III+, 93, 76, 110, 50, U9, 1+8, 1+7, U6, 
1+5, 13, 15, 17, 93, 76, 71, 107, 106, 55, 116, Ul. 
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U-72. EMULATOR DATA STORE. 

U-73. How. Decreasing numbers are stored in the emulation data stor- 
age RAMs. That is, FFFFH is stored in location OOH; FEFEH is stored 
in location OIH; and so on. To store, the desired RAM location is 
loaded in the Memory Address Counter (MAC), and then a PV strobe is 
sent to write the data from the host CPU into the selected RAMs. After 
all 255 locations have been accessed, they are read back to verify 
that they contain what was written to them. Any discrepency is indi- 
cated as a failure in the appropriate bit position of the error dis- 
play. 

k-jk. Results. Errors are decodes as follows: 









Signal 






Binary 






in error 


Sources 


0000 0000 


0000 


0000 


None 










---1 


LL/EDO 


U7-3 


U8-2 






--1- 


LL/EDl 


U7-5 


U8-5 






-1-- 


LL/ED2 


U7-7 


U8-6 






1--- 


LL/ED3 


U7-9 


U8-9 




---1 




LL/EDI4 


U7-12 


U8-12 




--1- 




LL/ED5 


U7-11+ 


U8-I5 








LL/ED6 


U7-16 


U8-I6 




1— - 




LL/ED7 


U7-18 


U8-19 


1 






LL/ED8 


U9-3 


UlO-2 


1- 






LL/ED9 


U9-5 


UIO-5 








LL/EDIO 


U9-7 


UlO-6 


1--- 






LL/EDll 


U9-9 


uio-9 


---1 






LL/ED12 


U9-12 


UlO-12 








LL/EDI3 


U9-11* 


UlO-15 


-1 






LL/EDlU 


U9-16 


UlO-16 


1 






LL/EDI5 


U9-18 


UlO-19 



LL/ED = Low, Latched Emulator Data 



16 bits of data storing RAM. 

Ul<3 --- U63 --- UU2 --- U62 
MSB < LSB 



U-75' Signature Analysis Path. Use Loop B signatures and check: 

U108, 109, 112, lilt, 93, 76, 110, 1+3, 63, 1*2, 62, 9, 7, 93, 76, 
71, 107, 106, 55, 116, Ul. 
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U-76. EMULATOR STATUS STORE. 



U-77. How. Decreasing nvimbers are stored in the emulation status 
storage RAMs. That is, FFH is stored in location OGH; FEH is stored 
in location OIH; and so on. To store, the desired RAM location is 
loaded in the Memory Address Counter (MAC), and then a PV strobe is 
sent to write the data from the host CPU into the selected RAMs. After 
all 255 locations have been accessed, they are read back to verify 
that they contain what was written to them. Any discrepency is indi- 
cated as a failure in the appropriate bit position of the error dis- 
play. 

lt-78. Results. Errors are decoded as follows: 





Signal 






Binary 


in error 


Sources 




0000 0000 


None 






1 


LL/ESO 


Ull-3 


U12-2 




LL/ESl 


uii-5 


UI2-5 


1-- 


LL/ES2 


Ull-7 


U12-6 


1--- 


LL/ES3 


Ull-9 


U12-9 




LL/ESU 


Ull-12 


U12-12 




LL/ES5 


Ull-lU 


UI2-I5 




LL/ES6 


Ull-16 


UI2-I6 


1 


LL/ES7 


Ull-18 


UI2-I9 


LL/ES = Low, 


Latched 


Emulator 


Status 



8 bits of status storing RAM. 

Ukk — U61t 
MSB <-- LSB 

U-79' Signature Analysis Path. Use Loop B signatures and check: 

UIO8, 109, 112, 11!+, 93, 76, 110, lilt, 6k, 11, 93, 76, 71, 107, 
106, 55, 116, Ul. 
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I4-8O. COUNT STORE. 

l*-8l. How. The State Recognition RAMs are loaded with a 'never 
count' qualification so that the Time/State Counter stays at zero, and 
The Time/State Counter is reset. The Memory Address Counter (MAC) is 
loaded with OOH through FFH to address all of the locations of the 
Count Storage RAMs. For each location a PV strobe is sent to write 
OOOOOOH into that location. After all 256 locations have been access- 
ed they are read back to verify they all contain OOOOOOH. Any dis- 
crepencies are indicated as a failure in the appropriate bit of the 
error display. 

k-62. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

xxxxx= 0000 0000 0000 0000 0000 0000 None 

1 cNTO U8I-IU 

1_ cNTl U8I-I3 

- 1-- CNT2 U8I-I2 

CNT3 U8I-II 

1 cntU U82-1U 

1 CNT5 U82-I3 

CNT6 U82-I2 

1 CNT7 U82-II 

1 CNT8 U83-li* 

1 CNT9 U83-I3 

1 CNTIO U83-I2 

1 CNTll U83-II 

1 CNT12 U8U-IU 

1 CNTI3 U8i4-13 

- -1 CNTlU U8U-12 

1 CNTI5 U81+-11 

1 CNTI6 U85-IU 

1 CNTI7 U85-I3 

1 CNTI8 U85-I2 

1 CNTI9 U85-II 

---1 CNT20 U86-IU 

.-l CNT21 U86-I3 

CNT22 U86-12 

CNT23 U86-11 

2U bits of count storing RAM. 

U70 --- U69 --- U68 --- U67 --- U66 --- U65 

MSB < LSB 



k-63- Signature Analysis Path. Use Loop B signatures and check: 

UIO8, 109, 112, llU, 71, 107, 106, 110, 93, 76, 80, 86, 85, 
8I4, 83, 82, 81, 65, 66, 67, 68, 69, 70, 98, 97, 99- 
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k-6k. INDEX RAM DATA TEST DISPLAY. 



U-85. Purpose. This display shows the board's ability to store data 
at a single address and successfuly decode it with the State Recogni- 
tion logic. Use the display to execute the test or review detailed 
results . 



Analyisis Perfornance Verification 
16 Bit EMUlation Analysis in cord slot * 8 



Holt Mode 



Index RAH Dota Tests 



Test Error Codes! Present Cumulative * Foil 
AMEi 00 00 0 

AMES 00 00 0 

Count Qualify 00 00 0 

Range 000 000 0 

Allocation 0 



» Test 
0 



Awaiting connand 



Figure lt-10. Index RAM Data Display 



U-86. Running the Index RAM Tests. Press the <Start> softkey to 
begin; the tests continue until the <Start> softkey is pressed again. 
Each iteration takes less than one second. 

U-87. Using the Index RAM Data Results. The total nvimber of errors 
detected during the tests is shown in the # Fail column. Each error 
code in the Present column represents a single failure encoimtered 
during the last iteration. Each error code in the Cumulative column 
represents the sum of all errors detected during the test. Cumulative 
error codes that differ from Present error codes indicate multiple, or 
intermittent errors . When the error codes are the same the errors are 
systematic . 
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U-88. How. These tests are table driven; a certain bit pattern is 
loaded into the State Recognition RAMs and a resulting trigger or no 
trigger is the result. An individual test might verify the correct 
operation of a specific minterm signal (data line out of a State 
Recognition RAM) or it might only indicate that several minterm lines 
are ftinctioning properly. 

U-89. Resources which are used for different triggering modes are 
AMEl, AME2, Count Qualify, and Range. To test for shorts to ground, 
all minterms for a given resource are set true. Because a resource is 
just the AND of all of its minterms, it should be true if all of its 
minterms are set true. If the resource is false, then one or more of 
its minterms lines must be shorted to groimd. It is impossible to 
tell which line is the culprit, so all the minterm lines are flagged 
as failed. 

h-90. To test for shorts to power, all minterms for a given resource, 
except one, are set true. The remaining minterm, which is under test, 
is set false. If the signal under test is shorted to power or open 
(and floats high), then the resource is detected as true ajid that min- 
term is flagged as failed. 

14-91. AMEl (Adjacent Minterm Expression 1). 

k-92. How. Signals SMO, DM0, DMU, AMO, AM5, AM12 are set high. Sig- 
nal AMEl should cause a trigger which sets the Trace Point Flag. If 
not, all six lines are flagged as failed. Each of the above minterm 
signals are checked one at time for a short to power. If the Trace 
Point Flag is found to be set, the line being tested is flagged as 
failed. 

U-93. Results. Errors are decoded as follows: 



Signal 



XX 



Hex 



0000 0000 

00 1 

00 1- 

00 1-- 

00-- 1--- 

00-1 

001 



Binary 



in error Source 
None 



SMO U28-10 

DM0 U26-10 

DMI4 U27-10 

AMO U29-10 

AM5 U31-12 

AM12 U33-10 
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k-9k. Signature Analysis Path. Use Loop C signatures. 

a. If not all minterms fail, depending on failure, check: 

SM0...U28, 11, 110, 111, 113. 
DM0... U26, 96, 7, 110, 111, 113. 
DMU...U27, 96, 9, 110, 111, 113. 
AM0...U29, 13, 110, 111, 113. 

AM5...U31, 17, 110, 111, 113. 

AM12..U33, 17, 110, 111, 113. 



b. If all the minterms fail, check: 



Ulll, 113, 110, 11, 7, 9, 13, 15, 17, 28, 26, 27, 29, 31, 33, 
108 109, 77, 112, 72, 71, 107, 73, 97, 99, 98. 

h-95- AME2 (Adjacent Minterm Expression 2). 

U-96. How. Signals SMI, DM1, DM5, AMI, AM6, AM13 are set high. 
Signal AME2 should cause a trigger which sets the Trace Point Flag. 
If not, all six lines are flagged as failed. Each of the above min- 
term signals are checked for a short to power. If the Trace Point 
Flag is found to be set, the line being tested is flagged as failed. 

U-97. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

00 1 SMI U28-12 

00 1- DM1 U26-12 

00 1-- DM5 U27-12 

00-- 1-— AMI U29-12 

00- 1 am6 U31-1U 

001 AMI3 U33-12 



U-98. Signature Analysis Path. Use Loop C signatures. 

a. If not all minterms fail, depending on failure, check: 

SMI U28, 11, 110, 111, 113. 

DM1 U26, 96, 7, 110, 111, 113. 

DM5 U27, 96, 9, 110, 111, 113. 

AMI U29, 13, 110, 111, 113. 

am6 U31, 15, 110, 111, 113. 

AM13...U33, 17, 110, 111, 113. 



b. If all the minterms fail, check: 



Ulll, 113, 110, 11, 7, 9, 13, 15, 17, 28, 26, 27, 29, 31, 
33, 108, 109, 77, 112, 72, 71, 107, 73, 7^, 97, 99, 98. 



lt-23 



Performance Tests - Model 6i*302A 



U-99. COUNT QUALIFY. 

li-100. How. Signals SM2, DM2, DM6, AM2, AM7, AMlU are set high. 
Count Qualify should cause the 2i*-bit counter to increment. If not, 
all six lines are flagged as failed. Each of the above minterm sig- 
nals are checked one at time for shorts to power. If the 2U-bit 
counter increments, the line being tested is flagged as failed. 

U-101. Results. Errors are decoded as follows: 





Signal 




Hex Binary 


in error 


Source 


XX = 0000 0000 


None 




00 1 


SM2 


U28-1U 


00 1- 


DM2 


U26-llt 


00 1-- 


DM6 


U27-1U 


00-- 1--- 


AM2 


U29-IU 


00-1 


AM7 


U3I-I6 


001 


AMI It 


U33-llt 



U-102. Signature Analysis Path. Use Loop C signatures. 

a. If not all minterms fail, depending on failure, check: 

SM2 U28, 11, 110, 111, 113. 

DM2 U26, 96, 7, 110, 111, 113. 

DM6 U27, 96, 9, 110, 111, 113. 

AM2 U29, 13, 110, 111, 113. 

AM7 U3I, 15, 110, 111, 113. 

AM1U...U33, 17, 110, 111, 113. 

b. If all the minterms fail, check: 

Ulll, 113, 110, 11, 7, 9, 13, 15, 17, 71, 97, 98, 99, 108, 
109, 112, llU, 81, 82, 83, 65, 66, 67, 68, 69, 70. 



U-103. RANGE. 

k-lOk. How. Signals SM3, DM3, DM7, AM3-U, AM8-11 and AMI5-I6 are set 
high. Range should cause a trigger which sets the Trace Point Flag. 
If not, all eleven lines are flagged as failed. Each of the above 
minterm signals are checked for shorts to power. If the Trace Point 
Flag is found to be set, the line being tested is flagged as failed. 
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U-105. Results. Errors are decoded as follows: 



Hex Binary 

xxx= 0000 0000 0000 

0- 1 

0 1- 

0 1-- 

0 1--- 

0 1 

0 1 

0 1- 

0--- 1- 

0--1 

0- 1 

01 



Signal 




m error 


oource 


None 




c;m'5 


TT9ft-1 (\ 






LJW ( 


<Jc. I J.D 






AMU 


U30-6 


AM8 


U32-10 


AM9 


U32-12 


AMIO 


U32-IU 


AMll 


U32-I6 


AMI5 


U33-16 


AMI6 


U3I4-6 



lt-106. Signature Analysis Path. Use Loop C signatures. 

a. If not all minterms fail, depending on failure, check: 



SM3 U28, 11, 110, 111, 113. 

DM3 U26, 96, 7, 110, 111, 113. 

DM7 U27, 96, 9, 110, 111, 113. 

AM3 U29, 13, 110, 111, 113. 

amU U30, 13, 110, 111, 113. 

AM8 U32, 15, 110, 111, 113. 

AM9 U32, 15, 110, 111, 113. 

AM10...U32, 15, 110, 111, 113. 

AM11...U32, 15, 110, 111, 113. 

AM15...U33, 17, 110, 111, 113. 

AM16...U3U, 17, 110, 111, 113. 

b. If all the minterms fail, check: 

Ulll, 113, 110, 11, 7, 9, 13, 15, 17, 28, 26, 29, 30, 32, 33, 

3lt 108, 109, 77, 112, 72, 71, 107, 73, Jk, 97, 98, 99, 100, 
101, 102. 



U-107. ALLOCATION. 

U-108. Allocation failure indicates that AME1/AME2 and Range are not 
being properly allocated to Trigger and Store Qualification. 

U-109. How. The State Recognition RAMs are loaded such that there is 
a 'never trigger' for the Range resource amd a 'don't care trigger' 
for the AMEl and AME2 resources. The control word is then set for a 
Range trigger. A PV strobe is sent to clock the Trace Point flip- 
flop. If the Trace Point Flag is set, indicating a trigger has occur- 
red, then 2in Allocation failure is indicated. 
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l^-llO. The State Recognition RAMs are then loaded such that there is 
a 'don't care trigger' for the Range resource and a 'never trigger' 
for the AMEl and AME2 resources. The control word is then set for axi 
AMEl and AME2 trigger. A PV strobe is sent to clock the Trace Point 
flip-flop. If the Trace Point Flag is set then an Allocation failure 
is indicated. 

1*-111. Signature Analysis Path. Use Loop C signatures and check: 

Ulll, 113, 110, 11, 7, 9, 13, 15, 28, 26, 27, 29, 31, 33, 30, 
32, 3U, 98, 108, 109, 77, 112, 72, 71, 107, 73, 7^, 97, 98, 
99, 100, 101, 102, 55- 
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U-112. INDEX RAM ADDRESS TEST DISPLAY. 

lt-113. Purpose. The nine tests shown in this display test RAM ad- 
dress indexing capabilities. Use the display to review test results 
in detail or to rvin the tests. 



Analysis Perforrtance Verification 
16 Bit EMUlQtion Analysis in card slot # 



Halt Mode — Index RAM Address Tests 



Test 

Efiuiation Status 



ElMulation Data Index 
Ertulation Data Index 



Error Codesi Present 
X RAM (U28) 00 



CuMulatiye 



RAM (U26) . 
RAM (U27) . 



00 



EMUlation Address Index RAM (U29) 00 

Emulation Address Index RAM (U30) 00 

Emulation Address Index RAM (U3i) 00 

EMUlation Address Index RAM <U32) 00 

EMUlation Address Index RAM (U33) 00 

Enulation Address Index RAM (U34) 00 



STATUS: Auaiting connand 



00 
OO 
00 
00 
00 
00 



♦ Test 
0 




Figure Index RAM Address Display 



U-llU. Running the Index RAM Address Tests. Press the <Start> soft- 
key to begin the tests. The tests continue to execute until the 
<Start> softkey is pressed again. Each iteration takes less than one 
second. 

U-115. Using the Index RAM Address Results. The total number of 
errors detected during the tests is shown in the # Fail column. Each 
error code in the Present column represents a single failure encount- 
ered during the last iteration. Each error code in the Cumulative 
column represents the sum of all errors detected during the test. 
Cumulative error codes that differ from Present error codes indicate 
multiple, or intermittent errors. When the error codes are the same 
the errors are systematic. 



k-2J 



Performance Tests - Model 6U302A 



U-II6. How. Each of the State Recognition RAM's address lines are 
tested one at a time. To do this, minterm lines for a particular 
resource are set tme, except for one minterm which is set false. 
This one mintein is produced by the particular RAM under test. 

U-117. Location 0 and 255 of all the RAMs are loaded with the above 
bit configuration. These locations now contain 'never trigger' bit 
patterns for the allocated resource, either AMEl or Range. Then, 
using a walking one/zero configuration on the RAM address lines, 
locations other than 0 or 255 are accessed snd loaded with a 'don't 
care trigger' bit pattern. 

U-118. In between each of these loads, address 0 and then address 255 
are sent as trace data to the RAMs. If the Trace Point Flag is set as 
a result, then the last address bit which was chauiged during the walk- 
ing one/zero has failed. The Trace Point Flag could have only been 
set if either location 0 or 255 of the RAM vmder test was overwritten 
with a 'don't care trigger' pattern. 



h-119. EMULATION STATUS INDEX RAM U28. 

J4-120. Results. Errors are decoded as follows: 

Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 HB/AO Ull-3 

1- HB/Al Ull-5 

1-- HB/A2 Ull-7 

HB/A3 Ull-9 

---1 HB/AU Ull-12 

--1 HB/A5 UII-II+ 

-1- HB/A6 Ull-16 

1 HB/A7 Ull-18 



1+-121. EMULATION DATA INDEX RAM U26. 

2^-122. Results. Errors are decoded as follows: 

Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 HB/AO U7-3 

1- HB/Al U7-5 

1__ HB/A2 U7-7 

1--- HB/A3 U7-9 

---1 HB/A1+ U7-12 

--1 HB/A5 U7-llt 

-1 HB/A6 U7-16 

1 HB/A7 U7-18 
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U-123. EMULATION DATA INDEX RAM U27. 

k-12k. Results. Errors are decoded as follows: 





Signal 




Binaiy 


in error 


Source 


0000 0000 


None 




1 


HB/A8 


U9-3 


1- 


HB/A9 


U9-5 


1— 


HB/AIO 


U9-7 


1— 


HB/All 


U9-9 


---1 


HB/A12 


U9-12 


--1 


HB/AI3 


U9-1U 


-1- 


HB/AlU 


U9-16 


1 


HB/AI5 


U9-18 



U-125. EMULATION ADDRESS INDEX RAM U29. 

U-126. Results. Errors are decoded as follows: 

Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 HB/AO UI3-3 

1_ HB/Al UI3-5 

1__ HB/A2 UI3-7 

1--- HB/A3 UI3-9 

---1 hb/aU U13-12 

-_1 HB/A5 U13-llt 

-1 HB/A6 UI3-I6 

1 HB/A7 UI3-I8 



I4-I27. EMULATION ADDRESS INDEX RAM U30. 

1*-128. Results. Errors are decoded as follows: 

Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

-- 1 HB/AO UI3-3 

1- HB/Al UI3-5 

1__ HB/A2 UI3-7 

HB/A3 UI3-9 

---1 HB/AI4 UI3-I2 

--1 HB/A5 UI3-IU 

-1 HB/A6 UI3-I6 

1 HB/A7 UI3-I8 
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k-129. EMULATION ADDRESS INDEX U31. 

U-130. Results. Errors are decoded as follows; 

Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 HB/A8 UI5-3 

1- HB/A9 UI5-5 

1-- HB/AIO UI5-7 

1--- HB/All UI5-9 

---1 HB/A12 UI5-I2 

--1 HB/AI3 U15-11* 

-1 HB/AlU UI5-I6 

1 HB/AI5 UI5-I8 



U-131. EMULATION ADDRESS INDEX RAM 32. 

1*-132. Results. Errors are decoded as follows: 





Signal 




Binary 


in error 


Source 


0000 0000 


None 




1 


HB/A8 


UI5-3 


1- 


HB/A9 


UI5-5 


1-- 


HB/AlO 


UI5-7 




HB/All 


UI5-9 


---1 


HB/A12 


UI5-I2 




HB/AI3 


UI5-IU 


-1 


HB/AlU 


UI5-I6 


1 


HB/AI5 


UI5-I8 



U-133. EMULATION ADDRESS INDEX RAM U33. 

1+-13^. Results. Errors are decoded as follows: 

Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 HB/AI6 UI3-3 

1- HB/AI7 UI3-5 

1-- HB/AI8 UI3-7 

HB/AI9 UI3-9 

---1 HB/A20 UI3-I2 

--1 HB/A21 UI3-IU 

_1 HB/A22 UI3-I6 

1 HB/A23 UI3-I8 
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U-135. 



EMULATION 



ADDRESS INDEX RAM USU. 



U-136. 



Results. 



Errors are decoded as follows. 



Hex 



Binary 



Signal 

in error Source 



0000 


0000 


None 






-—1 


HB/AI6 


UI7-3 




--1- 


HB/AI7 


UI7-5 






HB/AI8 


UI7-7 




1--- 


HB/AI9 


UI7-9 


---1 




HB/A20 


UI7-I2 






HB/A21 


UI7-IU 


-1-- 




HB/A22 


UI7-I6 


1--- 




HB/A23 


UI7-I8 



U-137' Signature Analysis Path. Use Loop D signatures. 

a. If only U30, 32, and 3^ have address lines which fail, check: 
UlOO, 101, 102. 

b. If only U30, 32 and 3^ pass, while the rest have address lines 
which fail, check: U97, 98, 99. 

c. If all the address lines do not fail and the failures are 
not grouped as above, depending on failure, check: 

U28...U28, 11, 110. 
U26...U26, 7, 110. 
U27...U27, 9, 110. 
U29...U29, 13, 110. 
U30...U30, 13, 110. 
U31...U31, 15, 110. 
U32. . .U32, 15, 110. 
U33...U33, 17, 110. 
U3U...U33, 17, 110. 

d. If all of the RAM address lines fail, check: 

U98, 100, 7k, 108, 109, 111, 113, 110, 77, 112, 71, 72, 55, Ul. 
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lt-138. RUN MODE TEST DISPLAY. 

lt-139. Purpose. This display presents nine tests that check the 
board's ability to evaluate co\mter and control conditions. Use it to 
review test results in detail or to execute the tests. 



Analysis PerforMance Verification 
1.6 Bit Enulatlon Analysis in card slot * 



Run Mode Tests 
Error Codes; Present CuMulative 



Run/Halt . 



Address Counter IncreMent. 

Wrap 

index Counter Increnen t . . . 

Counting State 

Occurrence Counter 



, , . . 00 
0 0 0 0 0 0 



. . . . 0 0 

000000 



Btore Qualification.. 

Trace Point 

Measurement Conplete. 



00 . . 
0 . . . 



» Fail 
0 

0 
0 
0 
0 
0 



* Test 
0 




Figure H-12. Run Mode Display 



l*-lUO. Running the Run Mode Tests. Press the <Start> softkey to 
begin; the tests continue until the <Start> softkey is pressed again. 
One iteration takes less than one second. 

h-lkl. Using the Run Mode Results. The total number of errors 
detected during the tests is shown in the # Fail column. Each error 
code in the Present column represents a single failure encountered 
during the last iteration. Each error code in the Cumulative column 
represents the sum of all errors detected during the test. Cumulative 
error codes that differ from Present error codes indicate multiple, or 
intermittent errors. When the error codes are the same the errors are 
systematic. 
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U-IU2. RUN/HALT. 

U-1U3. This failure indicates the Run/halt latch is not properly 
switching the mode of the analyzer. 

U-lUU. How. The analyzer is reset and the State Recognition RAMs are 
loaded with a 'never trigger' specification so that Measurement 
Complete never occurs. The analyzer is sent a 'nm' command and then 
the Run Flag is checked to make sure it is set. The analyzer is then 
sent a 'halt' command and again the Run Flag is checked to make sure 
it is reset. The State Recognition RAMs and the Memory Index Counter 
are set so that a trigger causes the Measurement Complete Flag to 
become set. This should reset the Run Flag. If the Run Flag is not 
at the proper state for any of the above tests, then a failure is 
indicated. 

h~lk^. Signature Analysis Path. Use Loop E signatures and check: 

UIO8, 109, 111, 113, 77, 112, Ul, 5, 88, 71, 61, 107, 115, 6, 
88, 9»4. 95, 98, 7>+. 



U-lh6. ADDRESS COUNTER INCREMENT. 

k-lkj. How. The Memory Index Counter (MIC) is loaded with 0 so that 
the Memory Address Counter (MAC) can be incremeted through its full 
range without the Measurement Complete Flag (H/MC) becoming set. The 
Memory Address Counter is then reset and incremented with a verify of 
count between each increment. Any discrepency is indicated as a fail- 
ure in the appropriate bit. 

U-IU8. Results. Errors are decoded as follows: 





Signal 




Binary 


in error 


Source 


0000 0000 


None 




1 


H/MACO 


U76-IU 




H/MACl 


U76-I3 


1-- 


H/MAC2 


U76-12 


1— - 


H/MAC3 


U76-II 


---1 


H/MAClt 


U93-llt 




H/MAC5 


U93-13 


-1 


H/MAC6 


U93-12 


1 


H/MAC7 


U93-11 



U-IU9. Signature Analysis Path. Use Loop E signatures. 

a. If not all of the MAC's output signals fail, depending on 

failure, check: 

H/MACO-3. . .UBO, llU, 76, 110. 
H/MACU-7. . .U80, llU, 93, 110. 
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b. If all of the bits fail, check: 



U108, 109, 111, 113, 77, 112, llU, 55, 7U, 98, 88, 61, 80, 
nit, 110, 76, 93, 89, Ul. 



lt-150. WRAP. 

lt-151. A failure indicates an overflow from the Memory Address 
Counter was not detected/stored by the Wrap flip-flop. 

U-152. How. The State Recognition RAMs are loaded with a 'don't 
care" specification so that the Memory Address Coimter (MAC) can in- 
crement, and the Memory Index Counter (MIC) is loaded with 0 so that 
the Measurement Complete Flag (H/MC) does not become set. The MAC is 
loaded with 2^k so that two clocks should cause a memory wrap. The 
first clock is sent followed by a check of the Memory Wrap Flag (H/WP) 
to make sure that it was not set. Then the second clock is sent fol- 
lowed by saiother check of the H/WP, which should now be set. If the 
wrong state is encountered in either case a failure is indicated. 

1*-153. Signature Analysis Path. Use Loop E signatures and check: 

U108, 109, 111, 113, 77, 112, 89, 77, 107, 76, 93, 55, 7^, 98. 



h-l^k. INDEX COUNTER INCREMENT. 



lt-155' How. The Memory Index Counter (MIC) is loaded with 0 and the 
State Recognition RAMs are loaded with a 'don't care' for the re- 
sources allocated to storage qualification and a 'never' for the re- 
sources allocated to trigger. The analyzer is put into 'run' mode and 
the MIC is clocked. The MIC should not have incremented, but should 
still contain 0. The MIC is again loaded with 0 and the State Recog- 
nition RAMs are loaded with a 'don't care trigger' and store qualifi- 
cation so that the MIC can increment. The MIC is clocked 256 times 
with a verify of increment in between each clock. Any discrepencies 
are indiated as a failure in the appropriate bit. 

^4-156. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

1 H/MICO U9I+-IU 

1- H/MICl U9U-I3 

1-- H/MIC2 U9U-I2 

1--- H/MIC3 U9U-II 

---1 H/MICU U95-llt 

--1 H/MIC5 U95-I3 

-1 H/MIC6 U95-12 

1 H/MIC7 U95-11 
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i4-157. Signature Analysis Path. Use Loop E signatures. 

a. If not all of the MIC ' s output signals fail, depending on 
f a i lure , che ck : 

H/MICO-3. . .U78, 112, 111, 9^. 
H/MICU-7. . .U78, 112, 111, 95. 

b. If all of the bits fail, check: 

U108, 109, 111, 113, 77, 112, llU, 55, 7^, 98, 88, 6l, 80, 110, 
9^, 95, 89, ^41. 



U-158. COUNTING STATE. 

lt-159- How. This test checks the incrementing of the Time/State 
Counter when counting states. Only the lower 8 bits of this 2k bit 
counter are tested for incrementing; the upper I6 bits are only check- 
ed for zero. The Time/State Coianter tests perform more exhaustive 
checking. 

k-160. The Time/State Counter is reset and the State Recognition RAMs 
are loaded with a 'never count' specification. The Counter is clocked 
twice; once in sin attempt to increment it and the second to store the 
Counter output data into the Time/State Storage RAM. The Time/State 
Storage RAM is then checked to make sure that the Coxinter did not 
increment . 

it-l6l. The State Recognition RAMs are then loaded with a 'don't care' 
count specification and the Memoiy Index Counter is loaded with 0 so 
that the Measurement Complete Flag (H/MC) will not become set until 
after 256 clocks. The Time/State Counter is then clocked with a 
verification of increment in between each clock. Any discrepencies 
are indicated as a failure in the appropriate bit. 
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U-162. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

xxxxx= 0000 0000 0000 0000 0000 GOOD None 

cNTO U8I-IU 

cNTl U8I-I3 

CNT2 U8I-I2 

__ CNT3 UBl-ll 

1 CNTU U82-li4 

1 CNT5 U82-I3 

1__ CNT6 U82-12 

CNT7 U82-II 

1 CNT8 U83-14 

CNT9 U83-I3 

CNTIO U83-I2 

CNTll U83-II 

1 CNT12 U8I+-IU 

CNTI3 U8U-I3 

CNTlU \]8k-12 

1 CNTI5 USU-ll 

CNTI6 U85-l^ 

CNTI7 U85-I3 

CNTI8 U85-I2 

CNTI9 U85-II 

CNT20 U86-IU 

CNT21 U86-I3 

-1 CNT22 U86-12 

1 CNT23 U86-11 

Time/State Counter - 2k bit 

U86 --- U85 --- U81t --- U83 --- U82 --- UBl 

MSB< LSB 

Time/State Storage RAMs - 2k bit 

U70 --- U69 --- U68 --- U67 --- U66 --- U65 

MSB < --- LSB 



^-163. Signature Analysis Path. Use Loop E Signatures. 

a. If not all of the Counter output signals fail, depending on 
failure, check: 

CNTO-3 U112, III+, 106, 65, 81. 

CNTU-7 U112, llU, 106, 65, 82. 

CNT8-11 mi2. Ilk, 106, 67, 83. 

CNTI2-I5. . .U112, III4, 106, 68, Qk. 

CNTI6-I9. . .U112, lilt, 106, 69, 85. 

CNT20-23. . .U112, llU, 106, 70, 86. 
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b. If all of the bits fail, check: 

Ulll, 113, 108, 109, 112, lU, 55, 76, 93, 9^4, 95, 88, 110, 

106, 107, 98, 7k, 65, 66, 67, 68, 69, 70, 81, 82, 83, 8U, 85, 
86. 



I+-I6I4. OCCURRENCE COUNTER. 

U-165. A failure indicates axi error in counting occurrences of a 
trigger in the occurrence counter or lockout circuit. 

U-166. How. The control word is set so that AMEl and AME2 are 
configured as the trigger resource, and the Occurrence Counter is 
loaded with zero. The State Recognition RAMs are loaded with a 'don't 
care trigger' for resource AME2 so that the Occurrence Counter incre- 
ments each time it is clocked. The euialyzer is put into the 'run' 
mode and the Occurrence Counter is clocked 65,535 times. At this 
time, the Occurrence Counter should be set at FFFFH, and the carry 
flag (H/OCC) of this counter should be reset. The flags are read to 
make sure that a Trace Point has not occurred. 

k-lSj, After this check, the Occurrence Counter is clocked again, 
which should cause H/OCC to become set, and produce a Trace Point. 
The Occurrence Coxmter is then loaded with 65,53^ QXid the State Recog- 
nition RAMS are loaded with a 'never trigger' specification for AMEl 
and AME2, and a 'don't care' specification for Range. Because Range 
was not configured as the trigger resource, it should not cause an 
increment of the Occurrence Counter. 

I4-I68. To verify this, the Occurrence Counter is clocked twice and 
then checked to make sure it did not increment. The control word is 
then set so that Range is the trigger resource. The Occurrence Count- 
er is clocked twice which should cause a carry aind resulting setting 
of the Trace Point Flag. Any discrepency in any of the above tests is 
indicated as a failure. 

Occurrence Counter - I6 bit 

U87 --- U121 --- UlOU --- UIO3 
MSB < LSB 

U-169. Signature Analysis Path. Use Loop E signatures and check: 

Ulll, 113, 108, 109, 77, 112, 72, 98, 7^, 55, 107, 87, 121, 
lOU, 103, hi. 



U-170. STORE QUALIFICATION. 

U-171. How. The store qualification logic is tested by verifying 
that a false signal keeps a nontrigger state (everything but Trace 
Point) from being stored and that a true signal causes these states to 
be stored. All combinations of sources for store qualify and trigger 
are tested. 
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I4-I72. The State Recognition RAMs are loaded with a 'never trigger' 
and a 'never store' specification. First, Rainge and then AMEl and 
AME2 are configured by the control word as the storage qualification 
resource. Because the Memory Address Counter (MAC) is used to indi- 
cate the number of stored states, it is also used to verify storage 
qualification. With the above configuration, the MAC is clocked and 
then checked to see if it incremented. If it did, a failure is indi- 
cated at the bit 0 position of the error display. 

U-173- The control word is then configured so that first AMEl and 
AME2 is the trigger resource and then Range is the trigger resource. 
The State Recognition RAMs are loaded with a 'don't care' specifica- 
tion, first for AMEl and then Range. For each case the MAC is clocked 
in conjunction with a trigger state and a nontrigger state. The MAC 
should have incremented only once, indicating a storage of the trigger 
state. If the MAC is not set at 1, then a failure is indicated in the 
bit 1 position of the error display. 

h-ljk. The control word is then set such that AMEl snd AME2 are the 
storage qualification resource and Range is the trigger resource. The 
State Recognition RAMs are loaded with 'don't care' for AMEl and 
'never' for AME2 and Range. The MAC is then locked and should have 
incremented; if not, a failure is indicated in the bit 2 position of 
the error display. The State Recognition RAMs are then loaded with 
"don't care' for AME2 and 'never' for AMEl and Range. The MAC is 
clocked and should increment; if not, a failure is indicated in the 
bit 3 position of the error display. 

l4-175« The control word is then set so that Range is the storage 
qualification resource and AMEl and AME2 are the trigger resource. 
The State Recognition RAMs are loaded with 'don't care' for Range and 
'never' for AMEl and AME2. The MAC is clocked and should increment; 
if not, a failure is indicated in the bit k position of the error 
display. 

lt-176. Results. Errors are decoded as follows: 



Hex Binary Error condition 

XX = 0000 0000 None 

000- 1 Store Qualification is ON when it should be OFF 

000- --1- Only Trigger Stored check fails 

000- -1-- AMEl Store Qualify check fails 

000- 1 AME2 Store Qualify check fails 

0001 Range Store Qualify check fails 



!4-177. Signature Analysis Path. Use Loop E Signatures and check: 

Ulll, 113, 108, 109, 77, 112, 7^, 75, 98, 100, 110 80, 107, 
61, Ul, 55, 88, 9^4, 95. 
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lt-178. TRACE POINT. 

k-179. How. The State Recognition RAMs are loaded with 'never trig- 
ger' and 'never store' specification. The analyzer is put into 'r\m' 
mode and is sent trace states. The euialyzer is then halted and both 
the Trigger Enable Point Flag (H/TEP) and the Trace Point Flag (H/TP) 
are checked to make sure they were not set. If either were then a 
failure is indicated. 

1»-180. The State Recognition RAMS are then loaded with 'don't care 
trigger' sind 'never store' specification. The analyzer is then put 
into 'rvm' mode and is sent trigger states. The suialyzer is then 
halted and the flags H/TEP and H/TP are checked again. They both 
should now be set, otherwise a failure is indicated. 

U-I8I. The State Recognition RAMs are then loaded with a 'never 
trigger', sind a 'don't care store' specification and the flags are 
reset. The analyzer is then put into 'run' mode and is sent trace 
states. The analyzer is then halted and the flags H/TEP and H/TP are 
again checked. Both should be reset, otherwise a failure is indicat- 
ed. 

U-182. Results. Errors are decoded as follows: 

Hex Binary Error condition 
X = 0000 None 

00- 1 H/TP, Trace Point flip-flop error 

001- H/TEP, Trigger Enable Point flip-flop error 

U-183. Signature Analysis Path. Use Loop E Signatures and check: 
mil, 113, 108, 109, 77, 112, 72, 7U, 75, 98, 100, Ul, 55. 



U-I8U. MEASUREMENT COMPLETE. 

U-185. Failure indicates the Measurement Complete flip-flop did not 
detect/store the Memory Index Counter overflow. 

U-186. How. The State Recognition RAMs are loaded with a 'don't 
care trigger' and a ' store -qualify ' specification so that Measurement 
Complete occurs. The analyzer is reset and the Memory Index Counter 
(MIC) is loaded with 255 so Measurement Complete occurs at Trace 
Point. The emalyzer is then put into 'run' mode followed by a check 
of the Measurement Complete Flag (H/MC). If it is not reset, then a 
failure is indicated. The analyzer is then clocked, followed by 
another check of H/MC. If it is not set at this point, then a failure 
is indicated. 

lt-187. Signature Analysis Path. Use Loop E signatures and check: 

Ulll, 113, 108, 109, 77, 112, 88, Jk, 75, 98, 100, 110, 80, 
107, 61, Ul, 55, 9U, 95. 
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U-188. 1MB TEST DISPLAY. 

U-189. Purpose. This display shows the two 1MB test categories 
available and their test results. Use the display to review test con- 
ditions or to select &n individual test for more detailed review or 
further execution. The External Stimulus test only appears when 
another wide logic analyzer is in the card cage and has been selected 
for external stimulus. 



Analysis Perfornonce Verification 
16 EUt Efiulation Analysis in card slot # 6 



AIME Tests 



Test Category 
Internal Stinulus 
External StiMulus 



# Failures 
0 
0 



* Tests 
li 
0 



Awaiting connand 



cycle next test se lec t 



Figure h-13- 1MB Display 



lt-190. Running the 1MB Tests. Press the <Cycle> softkey to run both 
the test categories shown; execution time is less than on second 
per iteration. To stop the iterations press the <Cycle> softkey again. 

U-191. Using the 1MB Results. The # Failures column shows the 
total number of errors detected during the tests. Determine the 
specific cause of the error by reviewing the failed test category in 
detail; it is reached by moving the highlight line to the test 
category and pressing the <Select> softkey. 
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k-192. 1MB INTERNAL STIMULUS TEST DISPLAY. 

lt-193. Purpose. The six tests shown indicate the board's ability to 
drive and receive 1MB signals. Use the display to review test results 
in detail or to execute the tests. 



Ana^Lysiis PerforMance yerification 
16 Bit EfiulQtion Analysis in card slot * B 



Internal Stinulus Tests 



Test Error Codes; 

AIMB Disconnect (Module Reset)..,. 



Present Cunulative 
00 00 . . . 



AIMB Master Enable (LME) 

AIMB Trigger Enable (LTE) 

A.lhE Trigger (HTR) 

Internal Trigger Lockout 

Trigger Enable Point 0 



Awaiting coMnand 



* Fail 
0 



* Test 
0 




Figure U-lU. 1MB Internal Stimulus Display 



U-I9U. Running the 1MB Internal Stimulus Tests. Press the <Start> 
softkey to begin. The tests continue xmtil the <Start> softkey is 
pressed again. Execution time is less than one second per iteration. 

U-195- Using the 1MB Internal Stimulus Results. The total number of 
errors detected during the tests is shown in the # Fail column. Each 
error code in the Present column represents a single failure 
encountered d\iring the last iteration. Each error code in the 
Cumulative column represents the sum of all errors detected during the 
test. Cumulative error codes that differ from Present error codes 
indicate multiple, or intermittent errors. When the error codes are 
the same the errors are systematic. 
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k-196. 1MB DISCONNECT. 



k-197- How. The analyzer is put into 'halt' mode and the control 
word is set so that all 1MB functions are off. The State Recognition 
RAMS are then loaded with a 'never trigger' specification aaid the an- 
alyzer is reset and then put into 'run' mode. The Trace Point (H/TP), 
1MB Trigger Enable (H/TEF), 1MB Trigger (H/XTR) , Trigger Enable Point 
(H/TEP), and Run/Halt (H/RUN) flags are checked. Any discrepency 
against the expected state of these flags are indicated as a failure. 
The analyzer is then put into the 'halt' mode and then Run/Halt flag 
is checked to make sure it is reset. 



^-198. Results. Errors are decoded as follows: 



Signal 

Hex Binary in Error Source 

XX = 0000 0000 None 

000 1 H/TP U72-7 

000 1- H/TEF U39-3 

000- H/TR U2U-U 

000- 1--- H/TEP U72-9 

0001 H/RUN UJ4I-3 

lt-199' Signature Analysis Path. Use Loop F Signatures. 

a. If H/TP (Trace Point Flag), check: 
UIO8, 109, 111, 113, 77, 98, 72, 71. 

b. If H/TR (AIMB Trigger Flag), check: 

UIO8, 109, 111, 113, 77 98, 2U, 72, 1, 19, 3. 



c. If H/TEP (Trigger Enable Point Flag), check: 
UIO8, 109, 111, 113, 77, 98, Ik, 72, 71. 



d. If H/RUN (Run/Halt Flag), check: 

UIO8, 109, 111, 113, 77, 112, Ul, 5, 88, 71, 61, 107, 115, 6. 



^-200. 1MB MASTER ENABLE. 



h-201. Failure indicates a stuck EL/ME line or problem with the ECL/ 
TTL translators or associated selection ciruitry. 

U-202. How. The control word is set so that EL/ME is both driven and 
received, and the State Recognition RAMs are loaded with a 'never 
trigger' specification. The analyzer is reset and then put into the 
'nm' mode, followed by a check of the Rim/Halt Flag. If it is not 
set then a failure is indicated. The analyzer is then put into the 
'halt' mode and the Run/Halt Flag is checked again. If it is not 
reset then a failure is indicted. 

U-203- Signature Analysis Path. Use Loop F signatures and check: 

U108, 109, 111, 113, 77, 112, Ul, 19, 2h, 59, 5, 88, 71, 61, 
107, 115, 6, 98, 7k. 
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k-20k. 1MB TRIGGER ENABLE. 

k-203. Failure indicates a stuck EL/TE line or problem with the ECL- 
TTL translators, the ECL flip-flop that stores the EL/TE levels, or 
associated selection circuitry. 

U-206. How. The control word is set so EL/TE is received and the 
State Recognition RAMs are loaded with a "never trigger' specifica- 
tion. Note that undriven 1MB signals are pulled low. The analyzer is 
then reset followed by a check of the 1MB Trigger Enable Flag (H/TEF). 
If H/TEF is not reset, a failure is indicated. A PV strobe is then 
sent which should set H/TEF. If it is not, a failure is indicated. 
The amalyzer is then reset followed by another check of H/TEF, which 
should now be reset. If it is not, a failure is indicated. 

lt-207. Signature Analysis Path. Use Loop F signatures emd check: 

U108, 109, 111, 113, 77, 98, 39, 72, 1, 19, 3, 7U, 55- 



l*-208. 1MB TRIGGER. 

k-209' Failure indicates a stuck EH/TR line or a problem with the 
ECL/TTL translators, the ECL flip-flop that stores EH/TR levels, the 
EH/TR lockout circuit, or associted circuitry. 

U-210. How. The control word is set so that the 1MB trigger is re- 
ceived and the State Recognition RAMs are loaded with a 'don't care 
trigger' specification. The suialyzer is reset followed by a check of 
the EH/TR flag which should be reset. If not, a failure is indicated. 
A PV strobe is sent followed by another check of the EH/TR flag which 
should still be reset. If not, a failure is indicated. 

1»-211. The control word is then set so that EH/TR is driven. The 
analyzer is reset and then two PV strobes are sent; the first to set 
Trace Point and drive the EH/TR line high and the second to latch the 
state on the EH/TR line into the EH/TR flag. The control word is then 
cheinged so that EH/TR is received. If it is not set, then a failure 
is indicated. Two more PV strobes are sent to check out the EH/TR 
flag lockout feed-back. If it does not stay set, then a failure is 
indicated. Finally, the analyzer is reset followed by another check 
of the EH/TR flag which should be reset. If not, a failure is indi- 
cated. The EH/TR flag is checked by checking the status of the 1MB 
External Trigger Flag (H/XTR) . 

h-212. Signature Analysis Path. Use Loop F Signatures suid check: 
U108, 109, 111, 113, 77, 98, 2U, 72, 1, 19, 3, 7I+, 55. 
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U-213. INTERNAL TRIGGER LOCKOUT. 

k-2lk. Failure indicates the EL/TE is failing to inhibit triggering; 
for example, not setting Trace Point or decrementing the Occurrence 
Counter . 

lt-215. How. The control word is set so that EL/TE is both driven and 
received and AMEl or AME2 is the trigger resource. The State Recogni- 
tion RAMs are loaded with a 'don't care trigger' specification. The 
Memory Index Counter is loaded with 0 so that Measurement Complete 
does not occur during the test and the Occurrence Counter is loaded 
with 65,535 so that a single trigger will cause a Trace Point. 

U-216. The analyzer is reset and then two PV strobes are sent, the 
first to latch the state of the EL/TE line into the EL/TE latch and 
the second to make sure that a trigger is locked out from setting the 
Trace Point Flag. The Trace Point Flag is checked and should be 
reset. If not, a failure is indicated. The control word is then 
changed to make Range the trigger resource and the sequence of events 
explained in the last paragraph are executed again. 

1»-217. Signature Analysis Path. Use Loop F signatures aind check: 

UI08, 109, 111, 113, 77, 112, 1+1, 19, 2k, 59, 5, 88, 72, 71, 
61, 107, 115, 6, 98, 7k, 9k, 95. 



lt-218. TRIGGER ENABLE POINT. 

k-219- How. The control word is set for a separate Trigger Enable 
Point and the State Recognition RAMs are loaded with a 'don't care 
trigger' specification. The Memory Index Counter is loaded with 0 so 
that Measurement Complete does not occur during the test, 8ind the 
Occurrence Counter is loaded with 65,535 so that a single trigger can 
cause a Trace Point. 

k-220. The auialyzer is reset and a PV strobe is sent, which should 
set Trigger Enable Point Flag but not the Trace Point Flag. These 
flags are then checked and any discrepency is indicated in the appro- 
priate bit position of the error display. Two more PV strobes are 
sent followed by another check of these two flags. Any change of 
their state is shown in the appropriate bit position of the error dis- 
play. 

k-221. Results. Errors are decoded as follows: 

Hex Binary Error condition 
X = 0000 None 

00- 1 Trace Point flip-flop error 

001- Trigger Enable Point flip-flop error 

k-222. Signature Analysis Path. Use Loop F signatures and check: 

U108, 109, 111, 113, 77, 112, kl, 19, 2k, 59, 5, 88, 72, 71, 
61, 107, 6, 98, 7U, 9*+, 95. 
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U-223. 1MB EXTERNAL STIMULUS TEST DISPLAY. 

k-22k. Purpose. The four tests on this display show the board's 
ability to receive 1MB signals from another board. This screen only 
appears when another board which uses 1MB functions is installed in 
the card cage. Another wide logic analyzer can be used. The analyzer 
being tested is referred to as the test module and the stimulus board 
is referred to as the stimulus module. 




Analysis PetrforMQnce Verification 
16 Bit EMUlation Analysis in card slot * a 

Aim -- External Stinulus Tests 



Test * Fail ♦ Test 

AIME Moster Enable (LME) I) 0 

AIMS Trigger Enable (LTE) 0 

AIMS Trigger (HTR) 0 

AIMB Gated Master Clock (GMC) 0 



STATUS; Awaiting coMnand 16:22 



end start print 




Figure U-I5. 1MB External Stimulus Display 

I+-225. Running the 1MB External Stimulus Test. Press the <Start> 
softkey to begin; the tests continue until the <Start> softkey is 
pressed again. Each iteration takes less thain one second. 

lt-226. Using the 1MB External Stimulus Results. The total number 
of errors detected during the tests is shown in the # Fail column. 
Each error code in the Present column represents a single failure 
encountered during the last iteration. Each error code in the 
Cumulative column represents the sxm of all errors detected during the 
test. Cumulative error codes that differ from Present error codes 
indicate multiple, or intermittent errors. When the error codes are 
the same the errors are systematic. 



U-227. 1MB MASTER ENABLE. 



h-228. Failure indicates a problem communicating with axi external 
module over the 1MB EL/ME line. 

U-229. How. This set of tests checks communication over the EL/ME 
line. First, EL/ME is driven by the analyzer under test with EL/ME 
being monitored by the stimulus module. Then, EL/ME is received by 
the aaialyzer under test while the stimulus module drives EL/ME to the 
requested state. 

U-230. The control word is set so the test module drives EL/ME and 
the State Recognition RAMs are loaded with a 'don't care trigger' 
specification. The analyzer is reset ajid the state of EL/ME is 
checked from the stimulus module, which should be high. If not, an 
EL/ME failure is indicated. The test module is then put into the 
'run' mode and again the state of EL/ME is checked from the stimulus 
module, which now should be low. If not, a EL/ME failure is indicat- 
ed. 

U-231. The analyzer is then put into the 'halt' mode. The tj^e of 
stimulus module is checked to make sure it has the capability to 
receive EL/ME. If it doesn't, then all failure information is dis- 
carded for this test. The type of stimulus module is checked to make 
sure that it has the capability to drive EL/ME. If it doesn't then 
the rest of this test is skipped. If it does then the control word is 
set so that EL/ME is received by the test module and the State Recog- 
nition RAMs are loaded with a 'never trigger' specification. 

^4-232. The analyzer is reset and the stimulus module is set to drive 
EL/ME low. The analyzer is put into the 'run' mode and the Run/Halt 
Flag is checked to make sure that it is set. If not a EL/ME failure 
is indicated. The stimulus module is then set to drive EL/ME high. 
The Run/Halt Flag is checked again which should now be reset. If not 
a EL/ME failure is indicated. The control word on the test module is 
then set so that EL/ME is no longer received; it does nothing. The 
Run/Halt Flag is checked and should be now set. If not a EL/ME fail- 
ure is indicated. 



14-233. 1MB TRIGGER ENABLE. 

Failure indicates a problem communicating with an external 
module over the 1MB EL/TE line. 

U-235' How. This set of tests checks commvinication over the EL/TE 
line. First, EL/TE is driven by the auialyzer under test with EL/TE 
being monitored by the stimulus module. Then, EL/TE is received by 
the analyzer umder test while the stimulus module drives EL/TE to the 
requested state. 

U-236. The Occurrence Coimter is loaded with 65,535 so that one trig- 
ger causes a Trace Point. The control word is set so that the test 
module drives EL/TE and the State Recognition RAMs are loaded with a 
'don't care trigger' specification. The Einalyzer is reset and the 
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state of EL/TE is checked from the stimulus module, which should be 
high. If not, an EL/TE failure is indicated. 

U-237. A PV strobe is then sent which should cause a Trace Point and 
drive EL/TE low. The state of EL/TE is checked from the stimulus 
module. If EL/TE is not low, a failure is indicated. The stimulus 
module is then checked to make sure it has the capability to receive 
EL/TE. If not any failure infromation gathered thus far is discarded. 

lt-238. The stimulus module is checked to make sure it has the 
capability to drive EL/TE. If it doesn't, then the rest of this test 
is not executed. If it does, the control word on the test module is 
set so EL/TE is received, and the State Recognition RAM are loaded 
with a 'never trigger' specification. 

U-239. The analyzer is reset eind the stimulus module is set to drive 
EL/TE low. A PV strobe is sent to clock the state of EL/TE into the 
EL/TE flip-flop. The Trigger Enable Flag is read and should be set. 
If not, a EL/TE failure is indicated. The stimulus module is then set 
to drive EL/TE high. A PV strobe is sent to clock the state of EL/TE 
into the EL/TE flip-flop. The Trigger Enable Flag is checked and 
should be reset. If not a EL/TE failure is indicated. 



k-2k0. 1MB TRIGGER. 

U-2kl. Failure indicates a problem communicating with asi external 
module over the 1MB EH/TR line. 

h-2k2. How. This set of tests checks communication over the EH/TR 
line. First, EH/TR is driven by the analyzer under test with EH/TR 
monitored by the stimulus module. Then, EH/TR is received by the an- 
alyzer imder test while the stimulus module drives EH/TR to the re- 
quested state. 

U-2U3. The Occurrence Counter is loaded with 65,535 so only one trig- 
ger is needed for Trace Point. The control word is set so that the 
test module is driving EH/TR, and the State Recognition RAMs are load- 
ed with a 'don't care trigger' specification. The analyzer is reset 
and then a PV strobe is sent which should set the Trace Point Flag. 
This is checked through the stimulus module. If EH/TR is not high, 
then an EH/TR failure is indciated. 

U-2UU. The analyzer is reset and again the state of the EH/TR is line 
is checked through the stimulus module. If it is not low, then an 
EH/TR failure is indicated. The type of stimulus module is then 
checked to make sure it has the capability to receive EH/TR. If not 
then the failures gathered are discarded. 

k-2h^. The type of stimulus module is also checked to make sure it 
cam drive EH/TR. If it cannot, then the rest of this test is not per- 
formed. If it does, the control word on the test module is set to 
recieve EH/TR, and the State Recognition RAMs are loaded with a 'never 
trigger' specification. The analyzer is reset and the stimulus module 
is set to drive EH/TR line high. A PV stobe is sent to the test 
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module to clock the EH/TR flip-flop. The 1MB External Trigger Flag 
(H/XTR) is read and should be set. If not, an EH/TR failure is in- 
dicated. Another PV strobe is sent to clock the state of a trigger 
into the Trace Point Flag. The Trace Point Flag is checked and should 
be high. If not a EH/TR failure is indicated. 

U-2k6. The control word on the test module is changed so that EH/TR 
is no longer received; it does nothing. The 1MB External Trigger Flag 
is checked and should be reset. If not, an EH/TR failure is indicat- 
ed. The control word on the test module is chainged so that EH/TR is 
again received. The stimulus module is set to drive EH/TR low. The 
analyzer is reset aind then a PV strobe is sent to clock the 1MB Ex- 
ternal Trigger Flag. This flag is checked to make sure that it iis 
low. If not, an EH/TR failure is indicated. 



lt-2U7. 1MB GATED MASTER CLOCK. 

^-2^8. Failure indicates a problem sending L/ANAL clock signals to an 
external module over the 1MB GMC line. 

h-2h9. How. The following test verifies that emalysis clocks can be 
sent out over the GMC line. Note that this test is not performed when 
another analyzer is selected as the 1MB stimulus module. A stimulus 
module that can receive GMC and can count pulses is required for this 
-test, otherwise this test is skipped. 

^-230. The control word is set so that the test module is driving the 
GMC line. The stimulus module is set to expect 235 clock pulses. The 
255 PV strobes are then sent via the test module over the GMC line. 
The stimulus module is checked to make sure it received the expected 
255 clock pulses. If more or less, a GMC failure is indicated. 



» » 

* All four of the above failures can be caused * 

* by the suialyzer under test, the connecting * 

* cables, or the external module. * 

* * 
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TIME/STATE COUNTER TEST DISPLAY. 

U-252. Purpose. This display shows the two counter test categories 
available and their test results. Use the display to review test con- 
ditions or to select an individual test for more detailed review or 
futher execution. 



Analysis Perforrtance Verification 
16 Bit Enulation Analysis in card slot * 



Tine/State Counter Tests 



Test Category 
Counting Tine 
Counting States 



* Failures 
0 
0 



* Tests 
0 
0 



STATUS : Awaiting connand 



end cycle next test select 

V 



Figure U-16. Time/State Counter Display 



k-233- Running the Time/State Counter Tests. Press the <Cycle> 
softkey to ron both the test categories. The tests continue laitil the 
<Cycle> softkey is pressed again. Each iteration takes less thaui one 
second, 

U-25U. Using the Time/State Covinter Results. The # Failures column 
shows the total niunber of errors detected during the tests. Determine 
the specific cause of the error by reviewing the failed test category 
in detail; it is reached by moving the highlight line to the test cat- 
egory and pressing the <Select> softkey. 



k-k9 
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l*-255. COUNTING TIME TEST DISPLAY. 

J4-256. Purpose. Shown on the display are two tests that indicate 
the board's ability to correctly count time increments during analy- 
sis. Use the display to execute the tests or to review test results 
in detail. 



Analysis PerforMance Verification 
16 Bit Eni/lation Analysis in card slot * & 



Test 
j: n h 1 b i t . 



liMe Sanple , 



TiMe/State Counter — Counting Tine Tests 



Counter lvalue = 000000 



* Fail » Test 
0 0 



STATUS; Awaiting connand 



Figure ^4-17. Counting Time Display 



I1-257. Running the Counting Time Tests. Press the <Start> softkey 
to begin; the tests continue until the <Start> softkey is pressed 
again. Time for each iteration is less than one second. 



V-258. Using the Counting Time Results. The total number 
detected during the tests is shown in the # Fail column. 



of errors 



l*-259. INHIBIT. 

U-260. Failure indicates the divide-by-l6 counter is not being dis- 
abled via H/TCE when the analyzer is in the halt mode . 

U-261. How. This test is performed immediately after the Time Sample 
test. The time value read there is saved and the analyzer is halted. 
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The background line (L/BKG) should be high so that the Run/Halt Flag 
has full control over the time coirnt inhibit function. A time of at 
least 6U0 ns is waited by the host CPU so that at least one time tick 
can occur if the inhibit fxmction was not working. A PV strobe is 
sent to write the data from the Time/State Counters into the Time/ 
State RAMs. This value is read from the Time/State RAMs and compared 
to the value saved earlier. If the two values are not the same then 
an inhibit failure is indicated. 



U-262. TIME SAMPLE. 

^-263. Failure indicates an error in the count time synchronizer, 
divide-by-16, or associated circuitry (if Count States tests pass). 
The Time Sample test fails when the counter value, after a specified 
time, is not between lOOOOOH and IFFFFFH (l,0l*8,576 and 2,097,151) 
inclusive. When a failure occurs, the screen displays below the Time 
Sample test, 'Counter Value = xxxxxx' . 

k-26h. How. If an emulator is connected to the analyzer (via emula- 
tion bus cables) then the type of emulator is checked to see if it is 
an 8080, 8085, Z80, or 68OO and that emulation memory is present. If 
one of these emulators is present then aji appropriate program is load- 
ed into emulation memory and the emulator is released to run that 
prograun. This ensures that the backgroxind line L/BKG, is high, allow- 
ing the Time/state Counter to count. If none of these emulators are 
present then this section of the test is skipped. 

U-265. The Memory Index Coxmter (MIC) is loaded with 0 so that the 
Measurement Complete Flag is not set during the test. The control 
word is set for time counting and the State Recognition RAMs are load- 
ed with a 'never trigger' , 'never store' specification. All option 
slot interrupts are disabled and the analyzer is reset. 

U-266. The analyzer is put into the 'run' mode and then the host CPU 
waits for 1 second. After that time the Memory Address Counter (MAC) 
is set to 0 and a PV strobe is sent to write the data from the Time/ 
State Counter into the the Time/State RAMs , location 0. The value 
stored in these RAMs is read to make sure it lies between 100000 and 
IFFFFFH (1,0U8,576 and 2,097,151)- If it does not, a time sample 
failure is indicated and the value that was read is displayed. Both 
the anlayzer and emulator are then reset. 

U-267. EIGHT BIT EMULATORS. 

U-268. The Time Sajnple test fails when an 8 bit emulator is connected 
to the analyzer but without emulator memory. When this is the only 
test that fails, remove the emulator bus cables and rertin the test. 

^-269. This is because 8 bit emulators use a background memory for- 
mat for executing emulator corameaids, while I6 bit emulators use a 
monitor which is located in foregrovmd memory. Eight bit emulators, 
while in background memory, inhibit Time/State Counting. 
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U-270. COUNTING STATES TEST DISPLAY. 

lt-271. Purpose. The five tests on this display show the analyzer's 
capabilities to count emulator states. Use the display to run the 
tests or to review test results in detail. 



Analysiis Perfornance MGrification 
16 Bit Efiulation Analysis in card slot # 8 



TiMe/State Counter — Countinq States Tests 



Test Error Codes: Present Cunulatiwe 
Tine/State Counter Reset 000000 .. 000000 ... 



Overflow Reset 

TiMe/StQte Counter Increnent 

Overflow , 

RAM Address (Count Storage) 00 



Awaiting connand 



000000 , . 000000 



* Fail 
0 

0 

0 

0 

0 



* Test 
0 




Figure U-l8. Counting States Display 



lt-272. Running the Counting States Tests. Press the <Start> softkey 
to begin; the tests continue until the <Start> softkey is pressed 
again. Each iteration takes about one minute. 

lt-273- Using the Counting State Results. The total number of errors 
detected during the tests is shown in the # Fail column. Each error 
code in the Present column represents a single failure encountered 
during the last iteration. Each error code in the Cumulative column 
represents the sum of all errors detected during the test. Cumulative 
error codes that differ from Present error codes indicate multiple, or 
intermittent errors. When the error codes are the same the errors are 
systematic. 
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k-27k. TIME/STATE COUNTER RESET. 

U-275' How. The analyzer is put into the 'halt' mode and reset so 
that the Time/State Coxmter is cleared. A PV strobe is sent to write 
this zero covmt in the Time/State Counter into the Time/State RAMs. 
This 2k bit value is read from the RAMs and checked to make sure it is 
zero. If not, a failure is indicated in the appropriate bit of the 
error display. 

k-2j6. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

xxxxx= 0000 0000 0000 0000 0000 0000 None 

1 CNTO U8I-II4 

1_ CNTI U8I-I3 

1__ CNT2 U8I-I2 

CNT3 USl-ll 

_i cntU U82-1U 

-- -- --1 CNT5 U82-I3 

cnt6 U82-12 

1 CNT7 U82-II 

1 CNT8 U83-IU 

1 CNT9 U83-I3 

- 1 CNTIO U83-I2 

1 cNTll U83-II 

1 CNT12 U8I+-IU 

1 CNTI3 U8I4-I3 

1 CNTlU U8U-12 

-- 1 CNTI5 U8U-11 

1 CNTI6 U85-llt 

1 CNTI7 U85-13 

1 CNTI8 U85-12 

1 CNTI9 U85-II 

CNT20 U86-IU 

__1 CNT21 U86-I3 

___ CNT22 U86-12 

___ CNT23 U86-11 



Time/State Counter - 2h bit 

U86 --- U85 --- U81t --- U83 --- U82 --- U8l 
MSB < LSB 



Time/State Storage RAMs - 2k bit 

U70 --- U69 --- U68 --- U67 --- U66 --- U65 
MSB < LSB 
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k-277' OVERFLOW RESET. 

U-278. Failure indicates the Overflow flip-flop did not reset when a 
module reset command was given. 

U-279' How. The analyzer is reset to clear the counter overflow 
flag, H/OV, auid then the status of this flag is checked. If it is not 
reset, then on Overflow Reset failure is indicated. 



U-280. TIME/STATE COUNTER INCREMENT. 

k-281. This test determines if the Time/State Counter can properly 
increment through its entire range. This test supplements the Count 
State test which is contained in the Run Mode tests. 

U-282. How. The control word is set for counting states and the 
State Recognition RAMs arer loaded with a 'don't care' for coiint qual- 
ification. This allows the Time/State Coimter to increment. The an- 
alyzer is reset to make sure the Time/State and Memory Address 
Counters are zero. 

l*-283. PV strobes are then sent to increment the Time/State Counter 
to F8OOOIH (16,252,930). After every 8OOOH (32,768) strobes, the most 
significant bits of Time/State Counter (which have been written in the 
Time/State RAMs) are checked. Any discrepencies are indicated as 
failures in the appropriate bit of the error display. 

U-28U. Then, 7OOOOH (U58,752) more PV strobes are sent to increment 
the counter to FFOOOIH (16,711,682). After every lOOOOH (65,536) 
strobes the lower three bits of the most significant bit of the Time/- 
State Counter are checked. Any discrepencies are indicated as fail- 
ures in the appropriate bits of the error display. Then, FFOOH 
(65,280) more PV strobes are sent to increment the counter to FFFFOIH 
(16,776,962). After every 255 strobes the middle byte of the Time/ 
State Counter is checked. Any discrepencies are indicated as failures 
in the appropriate bits of the error display. 
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U-285. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

xxxxx= 0000 0000 0000 0000 0000 0000 None 

1 CNTO U81-1U 

1- CNTl U8I-I3 

1-- CNT2 U8I-I2 

__ 1— _ CNT3 U8I-II 

--1 cntU U82-1I4 

1 CNT5 U82-I3 

1 CNT6 U82-I2 

1 CNT7 U82-II 

1 CNT8 U83-IU 

1- CNT9 U83-I3 

1 -- CNTIO U83-I2 

1 CNTll U83-II 

1 -- CNT12 U8U-IU 

1 CNTI3 U81»-13 

1 CNTlU U8U-12 

1 CNTI5 U8U-11 

1 CNTI6 U85-IU 

1 CNTI7 U85-I3 

1 CNTI8 U85-I2 

1 CNTI9 U85-II 

CNT20 U86-IU 

__1 CNT21 U86-I3 

-1 - - CNT22 U86-12 

1 CNT23 U86-11 

Time/State Covmter - 2k bit 

U86 --- U85 --- U8U --- U83 — - U82 --- U8l 

MSB < - -- LSB 

Time/State Storage RAMs - 2k bit 

U70 --- U69 --- U68 --- U67 --- U66 --- U65 

MSB < LSB 



It -286. OVERFLOW. 

I4-287. Failure indicates the Overflow flip-flop did not detect/store 
an overflow by the Time/State Counter while counting states. 

U-288. How. From the Time/State Counter Increment test the present 
count value should be at FFFFOIH (16,776,692). Then, 25U more PV 
strobes are sent to increment the counter to FFFFFFH (l6,777,2l6) . 
The overflow flag (H/OV) is checked to make sure it is reset. If it 
is not then ein Overflow failure is indicated. One more PV strobe is 
then sent followed by another check of the overflow flag. If it is 
not now set, then an Overflow failure is indicated. 
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U-289. RAM ADDRESS (Count Storage). 

k-Z90. How. Incorrect addressing by a Time/State RAM might not be 
detected by previous tests . During the Overflow test the Memory Ad- 
dress Counter (MAC) is loaded with successive values from OIH thru FFH 
(255) followed by a PV strobe which strores FFFFH (65,535) into the 
upper 16 bits of Time/Count RAM. Thus, by the end of the Overflow 
test, all 256 RAM locations contain FFFFH in the upper word and the 
lower byte contains OOH through FFH. 

U-291. The analyzer is reset to clear the Time /State Coxmter and the 
Memory Address Counter. A PV strobe is sent to write the value OOOOH 
into the upper word of the Time/Count RAMs at location OOH. The MAC 
is then loaded with FFH auid aunother PV strobe is sent to write OOOOH 
into the upper word of the Time/ State RAMs at location FFH. All 
other RAM locations should contain FFFFH in the upper word. All 
Time /State RAM locations, other than OOH and FFH, are read to make 
sure that they contain FFFFH in the upper word. Any discrepancy , is 
indicated as am error in the appropriate bit of the error display. 

h-292. The analyzer is reset to clear the Time/State Counter and the 
Memory Address Counter. Then, PV strobes are sent increment the Time/ 
State Counter to OOOOFFH (255). This value is stored into all loca- 
tions of the Time/State RAMs. OOOOOOH is then stored into locations 
OOH and FFH of the Time/State RAMs. All locations other than OOH and 
FFH are then checked to make sure they contain OOOOFFH. Any discrep- 
ency is indicated as a failure in the appropriate bit of the error 
display. 

^+-293. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

XX = 0000 0000 None 

- 1 H/MACO U76-1J4 

1- H/MACl U76-I3 

1__ H/MAC2 U76-I2 

1--- H/MAC3 U76-11 

---1 H/MACU U93-IU 

--1 H/MAC5 U93-13 

-1 H/MAC6 U93-12 

1 H/MAC7 U93-11 
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U-29U. EMULATOR STIMULUS TEST DISPLAY. 

k-295- Purpose. The seven tests on this display indicate the 
board's capability to receive signals from an attached emulator. Use 
the display to review test results in detail or to execute tests. 



Analysis Perforpiance Verification 
16 Bit EMUlation Analysis in card slot * El 

Enulator StiMulus Tests 

Test Error Codes: Present Cunulative 

Enulation Address Bus 000000 000000 

Eniflation Data Bus 0000 .... 0000 

EMUlation Status Bus 00 00 



Analysis Trace Point 

Analysis MeasureMent CoMplete. 



SysteM Interrupt at Trace Point 

Systen Interrupt at Measurenent Complete. 



Awaiting connand 



* Fail 
0 



* Test 
0 




Figure U-I9. Emulator Stimulus Display 



U-296. Riuming the Emulator Stimulus Tests. Press the <Start> 
softkey to begin. The tests continue until the <Start> softkey is 
pressed again. Each iteration takes less than one second. 

l»-297. Using the Emulator Stimulus Results. The total number of 
errors detected during the tests is shown in the # Fail column. Each 
error code in the Present column represents a single failure encoun- 
tered during the last iteration. Each error code in the Cumulative 
column represents the siun of all errors detected during the test. 
Cumulative error codes that differ from Present error codes indicate 
multiple, or intermittent errors. When the error codes are the same, 
the errors are systematic. 
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ifc/jiE ******************** 

* * 

* This display only appears when there is an * 

* 8080, 8085, Z80, 6800, or 6802 emulator in * 

* the card cage. However, it only runs with * 

* the 8080, 8085, or a Z80 emulator in the * 

* card cage. * 



U-298. EMULATOR ADDRESS BUS. 

k-2S9- Results. Errors are decoded as follows: 















Signal 




Hex Binary 










in error 


Source 


xxxxx= 0000 


0000 


0000 


0000 


0000 


0000 


None 




0000 


0000 








---1 


L/EAO 


UlU-3 


0000 


0000 










L/EAl 


UlU-U 


0000 


0000 










L/EA2 


UlU-7 


0000 


0000 








1--- 


L/EA3 


UII4-8 


0000 


0000 






---1 




L/EAk 


Ullt-13 


0000 


0000 






--1- 




L/EA5 


UlU-lU 


0000 


0000 






-1-- 




L/EA6 


Ull*-17 


0000 


0000 






1--- 




L/EA7 


Ull*-18 


0000 


0000 




---1 






L/EA8 


UI6-3 


0000 


0000 




--1- 






L/EA9 


Ul6-lt 


0000 


0000 




-1-- 






L/EAIO 


UI6-7 


0000 


0000 




1--- 






L/EAll 


UI6-8 


0000 


0000 


---1 








L/EA12 


UI6-I3 


0000 


0000 










L/EAI3 


Ul6-ll» 


0000 


0000 


-1-- 








L/EAl 1* 


UI6-I7 


0000 


0000 


1--- 








L/EAI5 


UI6-I8 
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U-300. EMULATOR DATA BUS. 

^-301. Results. Errors are decoded as follows: 









Signal 




Binary 






in error 


Source 


0000 0000 


0000 


0000 


None 








— 1 


L/EDO 


U8-3 






--1- 


L/EDl 


U8-4 


"* "■ — — — — 


"" — 


-1-- 


L/ED2 


U8-7 


— 





1--- 


L/ED3 


U8-8 





---1 


M — — — 


L/EDU 


U8-13 









L/ED5 


U8-14 




-1-- 




L/ED6 


U8-17 




1--- 




L/ED7 


U8-I8 


1 






L/ED8 


UlO-3 


1- 






L/ED9 


UIO-I4 


1-- 






L/EDIO 


UlO-7 









L/EDll 


UlO-8 


---1 






L/ED12 


UlO-13 


--1 






L/EDI3 


uio-iU 


-1 






L/EDlU 


ulo-17 


1 






L/EDI5 


ulo-18 



lt-302. EMULATOR STATUS BUS. 

U-303. Results. Errors are decoded as follows: 





Signal 




Binary 


in error 


Source 


0000 0000 


None 




1 


L/ESO 


U12-3 


1- 


L/ESl 


U12-U 


1-- 


L/ES2 


U12-7 


1--- 


L/ES3 


U12-8 




L/ESh 


UI2-I3 


--1 


L/ES5 


U12-llt 


-1 


L/ES6 


UI2-I7 


1 


L/ES7 


UI2-I8 



k-30k. ANALYSIS TRACE POINT. 

lt-305. Failure indicates Trace Point was not set on the analysis 
board. Complete loss of the L/ANAL clock from the emulator is detect- 
ed by this test. 



U-306. ANALYSIS MEASUREMENT COMPLETE. 

lt-307. Failure indicates the L/ANAL clock signal from the emulator is 
too slow and fails to send the required 256 cycles within 15 milli- 
seconds . 
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U-308, SYSTEM INTERRUPT AT TRACE POINT. 

U-309. Failure occurs when the emulator does not respond to a break 
on Trace Point by sending an interrupt to the system processor. 

2+-310. SYSTEM INTERRUPT AT MEASUREMENT COMPLETE. 

k-311. Failure occurs when the emulator does not respond to a break 
on measurement complete by sending an interrupt to the system proces- 
sor. 



It -31 2. EMULATOR PV. 

lt-313. Only the lower I6 bits of the emulator address are tested. 
The upper 8 bits can be tested by naming a I6 bit emulator perform- 
ance verification with the ginalyzer. 
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I4-31U. ANALYSIS STIMULUS TEST DISPLAY. 

1*-315. This test is contained within the emulator performance verifi- 
cation Tests. Tables k-1 and U-2 indicate which emulators have PV 
which contain an Analysis Stimulus Test for the wide logic analyzer. 

U-316. Purpose. These tests do almost the saune checking of circuitry 
as the Emulator Stimulus Tests. For example. Figure k-20 displays the 
Analysis Stimulus Subtest which is contained in the 8086 emulator PV. 
These subtests indicate the 6it302A board's capability to receive 
signals from am attached emulator. 



8086 EMuXation System Peri ornance Verification 
AnQlu!,iE Tsst 

Ufcnerai iMjrpoBf' Controller with 8086 pod in card siot * 7 

Static Mi.>Mory in cord slot # 5 Analyzer in card slot t- 6 

1 ests=0ull48 Failed = 0 0011 

Analysis Trace: Complete. 

EMuiation Address l<us; OK 

ElMulation Data Bus; OK 

EnulaTion Status EHJs: OK 

Analysis E^reak : DK 



History 

CEFFFFH 
FFFFH 
BFH 
MI 



STATUS! Test in progress^ 



1 4 ; i 8 



Figure U-20. Analysis Stimulus Display (8086 Emulator) 



I1-317. Running the Analysis Stimulus Tests. Enter the emulation PV 
of an emulator which contains this test for the 6U302A. (Refer to 
tables U-1 and U-2 for this information). Use the <Next Test> 
softkey to highlight the Analysis Stimulus Test. Press the <Start> 
softkey to begin. The tests will continue until the <Start> softkey 
is pressed again. 

I+-318. Using the Analysis Stimulus Results. The total niomber of 
errors detected during the tests is shown next to the Failed= entry. 
If the test passes, OK is indicated. Errors are indicated by a code 
shown to the immediate right of the test naunes . These codes represent 
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a single failure during the last iteration. Each error code in the 
History column represents the sum of all errors detected during the 
test. History error codes that differ from the present error code 
indicate multiple, or intermittent errors. When the error codes are 
the same, the errors are systematic. 

lt-319. ANALYSIS TRACE. 

(Not present in all emulator Analysis Stimulus tests.) 

U-320. A complete result here indicates that the analyzer has 
filled the number of memory locations for which it was configured. 

U-321. An incomplete result can mean many things. The emalysis clock 
signal L/ANAL from the emulator, may not be reaching the analyzer, or 
the timing circuitry may not be responding to L/ANAL correctly. Other 
components which could contribute to an incomplete Analysis Trace Test 
are checked in earlier analyzer PV. 

k-322. The following three tests check the analyzers capabilty to 
store and unload states which are produced by the emulator. The 
emulator is set up to run a program which places known data onto the 
emulation bus. Simultaneously, the analyzer is set up for a 'don't 
care trigger' specification and then released to collect data. After a 
certain amount of time, depending upon the emulation prograim, the data 
contained in the analyzer RAMs is unloaded and checked against a 
table to verify that the data collected was the data sourced. Any 
discrepency is indicated as a failure in the appropriate bit position 
of the error display. 

U-323. Hence, massive errors indicate that data is not being stored 
into the RAMs, or is being stored at the wrong address. This could be 
caused by a missing clock, emulation bus buffers which are not being 
properly enabled, or faults in the State Recognition circuitry. Be 
aware that the word/byte select circuitry and U96 of the State Recog- 
nition circuitry are checked in this test but nowhere else. 

U-321+. If not all of the bits are failing this could be an indication 
that the appropriate emulation bus latch are not operating correctly. 
Be aware that if there is a fault on the analyzer, each type of emula- 
tor (which has an Analysis Stimulus test for the 6U302A) will probably 
indicate a different error code. This is because the data produced by 
the emulator and the accompaning comparison table is different for 
each emulator. 
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lt-325. EMULATION ADDRESS BUS. 

U-326. Results. Errors are decoded as follows: 



Signal 

Hex Binary in error Source 

xxxxx= 0000 0000 0000 0000 0000 0000 None 

1 L/EAO UlU-3 

- - 1- L/EAl UII4-U 

1__ L/EA2 UII+-7 

1-— L/EA3 Ullt-8 

__1 L/EAk Ullt-13 

- 1 L/EA5 mk-ik 

- 1 L/EA6 UlU-17 

1 L/EA7 UlU-18 

1 .__ L/EA8 UI6-3 

1 L/EA9 Ul6-lt 

- 1 L/EAIO UI6-7 

1 L/EAll UI6-8 

1 L/EA12 UI6-I3 

1 L/EA13 U16-11* 

1 L/EAlU UI6-I7 

1--- - L/EAI5 UI6-I8 

-1 L/EAI6 UI8-3 

1 L/EAI7 UI8-U 

1 L/EAI8 U18-7 

1 L/EAI9 UI8-8 

L/EA20 UI8-I3 

._1 L/EA21 UI8-IU 

-1 L/EA22 UI8-I7 

1 L/EA23 UI8-I8 
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U-327. EMULATION DATA BUS. 

U-328. Results. Errors are decoded as follows: 









Signal 




Binary 






in error 


Source 


0000 0000 


0000 


0000 


None 








---1 


L/EDO 


U8-3 








L/EDl 


U8-U 








-1-- 


L/ED2 


U8-7 








1--- 


L/ED3 


U8-8 





---1 





L/EDU 


U8-13 





--1- 





L/ED5 


U8-1U 








L/ED6 


U8-17 




1--- 




L/ED7 


U8-I8 


1 






L/ED8 


UlO-3 


1- 






L/ED9 


UlO-li 








L/EDIO 


UlO-7 








L/EDll 


UlO-8 


---1 






L/ED12 


UlO-13 


--1 






L/EDI3 


UlO-llt 


-1 






L/ED11+ 


UlO-17 


1 






L/EDI5 


UlO-18 



I+-329. EMULATION STATUS BUS. 

U-330. Results. Errors are decoded as follows: 





Signal 




Binary 


in error 


Source 


0000 0000 


None 




1 


L/ESO 


U12-3 


1- 


L/ESl 


U12-U 


1-- 


L/ES2 


U12-7 


1--- 


L/ES3 


U12-8 


---1 


L/ESk 


UI2-13 




L/ES5 


UI2-1U 


-1 


L/ES6 


UI2-17 




L/ES7 


UI2-I8 



U-331. ANALYSIS BREAK. 

14-332. Failure occurs when the emulator does not respond to a break 
on measurement complete by sending an interrupt to the system proces- 
sor. 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION. 

5-2. This section describes adjustments eind checks required to return 
the instrument to peak operating capability after repairs have been 
made. 



5-3. SAFETY REQUIREMENTS. 

5-U. Although this instniment has been designed in accordance with 
international safety standards, general safety precautions must be 
observed during all phases of operation, service, and repair of the 
instrument. Failure to comply with precautions listed in the Safety 
Summary at the front of this manual or with specific warnings given 
throughout the manual could result in daimage to the equipment or 
serious injury or death. Service adjustments should be performed only 
by qualified service personnel. 



5-5. EQUIPMENT REQUIRED. 

a. Logic Development System mainframe with most recent PV software. 

b. Extender board. 

c. Hewlett-Packard Model I7U3A oscilloscope or equivalent. 
5-6. ADJUSTMENTS. 

5-7. This procedure assumes that the 61tlOOA mainfraime has been cali- 
brated, smd all voltages emd signals external to the 6U302A Wide Logic 
analyzer are within specification. 

5-8. The calibration for the wide logic analyzer is part of the per- 
formance verification stored on the system disc. The stimulus for the 
wide logic analyzer comes from CPU. 



5-9. PROCEDURE. 

a. Turn off power to mainframe. 

b. Remove card cage cover and place the analyzer on an extender 
board with the extender cables for the emulator connected. 

c. Apply power to the mainframe. Enter option_test and press 
[RETURN] . 
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d. Type the number of the card slot the wide logic analyzer is 
located in and press [RETURN] . 

e. The wide logic analyzer PV will come up. Press the <Calib> 
softkey to enter the calibrate mode. 

f. Set oscilloscope for: 

Alternate sweep, 10 ns per division 
Positive ( + ) trigger on chajinel A 

Vertical sensitivity at 1 volt per division for both channels 

(including probe division) 
Waveform reference voltage at 1.3 volts 

g. Connect oscilloscope chauuiel A to U3 pin 2 and channel B to 
U55 pin k. 

h. Locate Rl and adjust for 75 ns, channel A rising to channel B 
falling. 

i. Set oscilloscope sweep for 20 ns per division. 

j. Locate R2 and adjust for lUO ns, channel A rising to channel B 
rising. 

k. Disconnect oscilloscope chainnel B from U55 pin U and reconnect 
to U5 pin 11. 

1. Locate R3 and adjust for 15O ns, channel A rising to channel B 
rising. 

m. Disconnect oscilloscope. 



TRIGGER 



CHANNEL SIGNAL 



A L/PV 



U5 



PIN 2 



U55, 



PIN 4 



B H/AC 



75ns 



140ns-^ 



U5 . 



PIN 11 



B H/EN 



15Gns 



Figure 5-1' Wide Logic Analyzer Timing 
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n. Press <Calib.> softkey to leave calibration mode. Perform steps 
steps o and p only when BNC outputs require testing. 

o. Press <Next Test> softkey until the Halt Mode test is reached, 
then press the <Select> softkey to enter the Halt Mode. Press 
the <Select> softkey to enter the Control Logic test, then 
begin the test by pressing the <Start> softkey. 

p. Connect the oscilloscope to the Port 1 BNC connector on the 
back panel of the mainframe. The output should be the TTL level 
signal shown in figure 5-3- Now connect the oscilloscope to the 
Port 2 BNC connector. The output should be the TTL level signal 
shown. Note that the signals can be inverted from those shown. 

q. Press the <End> softkey until system level returns. 

r. Disconnect oscilloscope and turn off power to mainframe. 
Replace analyzer and card cage cover. 



PORT 1 BNC 



- 1 TO 3 MS 
60 TO 80 MS- 



PORT 2 BNC 



1.5 TO 3.5 ms 



60 TO 80 ms 



Figure 5-2. External Port Signals 



5-3 



Adjustments - Model 6U302A 



INTER MODULE 
BUS (1MB) 



EDGE CONNECTOR J3 



CND TP3 TPE 



i i> 

(VJ QC 



-C9- 
- Rll— 



-R5- 
-Re — — R3- 



R4- 
R6 — 
RIO— 



-CIO R12 Cll R13— 



uyu 

— C20- 



a 




a 




B 






o 










T 






13 








3 



a: I S-J I 

I I I I 

—nzi— 

-C33- 

, Re 



Figure 5~3. Adjustment Locations 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering parts. Table 6-1 
lists abbreviations used in the parts list and throughout the manual. 
Table 6-2 lists all replaceable parts in reference designator order. 
Table 6-3 contains the names and addresses that correspond to the 
manufacturers' five-digit code numbers. 

6-3. ABBREVIATIONS. 

6-U. Table 6-1 lists abbreviations used in the parts list, the 
schematics and throughout the manual. In some cases, two forms of the 
abbreviation are used: one all in capital letters, and one partial or 
no capitals. This occurs because the abbreviations in the parts list 
are always capitals. However, in the schematics and other parts of the 
memual, other abbreviation forms are used with both lowercase and up- 
percase letters. 

6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-2, the replaceable parts list, is organized as follows: 

a. Chassis -mounted parts in alphaniimerical order hy reference 
designation. 

b. Electrical assemblies and their components in alphantunerical 
order by reference designation. 

c. Miscellaneous parts. 

6-7. The total quantity for each part is given only once, at the 
first appearautice of the part nvunber in the list. The information 
given for each part consists of the following: 

a. The Hewlett-Packard part number and the check digit. 

b. The total quantity (Qty) in the instrument. 

c. The description of the part. 

d. A five -digit code that indicates the manufacturer. 

e. The manufacturer's part number. 
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6-8, ORDERING INFORMATION. 

6-9. To order a part listed in the replaceable parts table, quote the 
Hewlett-Packard part number and check digit, indicate the quajitity 
required, and address the order to the nearest Hewlett-Packard office. 

6-10. To order a part that is not listed in the replaceable parts 
table, include the instrument model number, instrument repair number, 
the description and function of the part, and the number of parts re- 
quired. Address the order to the nearest Hewlett-Packard office. 

6-11. DIRECT MAIL ORDER SYSTEM. 

6-12. Within the USA, Hewlett-Packard can supply parts through a 
direct mail order system. Advantages of using the system are as fol- 
lows : 

a. Direct ordering and shipment from the HP Parts Center in Moun- 
tain View, California. 

b. No maximum or minimum on any mail order (there is a minimum 
order amount, for parts ordered through a local HP office when 
the orders require billing said invoicing) . 

c. Prepaid transportation (there is a small handling charge for 
each order) . 

d. No invoices - to provide these advamtages, a check or money 
order must accompamy each order. 

6-13. Mail-order forms and specific ordering information are avail- 
able through your local HP office. Addresses and phone numbers are 
located at the back of this manual. 
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Table 6-1. Reference Designators and Abbreviations 









REFERENCE DESIGNATORS 






A 


- assembly 


F 


^ fuse 


MP 


^ mechanical part 


U 


- integrated circuit 


B 


- motor 


FL 


= filter 


P 


- plug 


V 


^ vacuum, tube, neon 


BT 


= battery 


IC 


= integrated circuit 


Q 


= transistor 




bulb, photocell, etc 


C 


- capacitor 


J 


- jack 


R 


^ resistor 


VR 


= voltage regulator 


CP 


= coupler 


K 


- relay 


RT 


= thermistor 


W 


^ cable 


CR 


= diode 


L 


- inductor 


S 


= switch 


X 


= socket 


DL 


= delay tine 


LS 


- loud speaker 


T 


= transformer 


Y 


^ crystal 


DS 


= device signaling (lamp) 


M 


= meter 


TB 


= terminal board 


Z 


= tuned cavity network 


E 


- misc electronic part 


MK 


- microphone 


TP 


= test point 












ABBREVIATIONS 








A 


= amperes 


H 


- henries 


N/0 


^ normally open 


RMO 


= rack mount only 


AFC 


= automatic frequency 


HDW 


- hardware 


NOM 


= nominal 


RMS 


= root-mean square 




control 














AMPL 


= amplifier 


HEX 


- hexagonal 


NPO 


- negative positive zero 


RWV 


= reverse working 






HG 


- mercury 




(zero temperature 




voltage 


BFO 


= beat frequency oscillator 


HR 


= hour(s) 




coefficient) 






BE CU 


= beryllium copper 


HZ 


= hertz 


NPN 


- negative-positive- 


S-B 


= slow-blow 


BH 


- binder fiead 








negative 


SCR 


= screw 


BP 


= bandpass 






NRFR 


= not recommended for 


SE 


= selenium 


BRS 


= brass 


IF 


— intermediate frep 




field replacement 


SECT 


= section(s) 


BWO 


= backward wave oscillator 


IMPG 


- impregnated 


NSR 


= not separately 


SEMICON 


= semiconductor 






INCD 


= incandescent 




replaceable 


SI 


= silicon 


CCW 


- counter-clockwise 


INCL 


^ include(s) 






SIL 


= silver 


CER 


= ceramic 


INS 


= insulation(ed) 


OBD 


— order by description 


SL 


^ slide 


CMO 


= cabinet mount only 


INT 


— jnt6rn3l 


OH 


= oval head 


SPG 


- spring 


COEF 


= coeficient 






OX 


^ oxide 


SPL 


^ special 


COM 


- common 


K 


= kilo-1000 






SST 


= stainless steel 


COMP 


= composition 










SR 


= split ring 


COMPL 


- complete 


LH 


- left hand 


P 


^ peak 


STL 


= steel 


CONN 


- connector 


LIN 


= linear taper 


PC 


^ printed circuit 






CP 


= cadmium plate 


LK WASH 


= lock washer 


PF 


= picofarads= IO-12 


TA 


= tantalum 


CRT 


^ catfiode-ray tube 


LOG 


= logarithmic taper 




farads 


TD 


^ time delay 


CW 


= clockwise 


LPF 


= low pass filter 


PH BRZ 


= phosphor bronze 


TGL 


= toggle 










PHL 


^ Phillips 


THD 


- thread 


□EPC 


= deposited carbon 


M 


- milli-10-3 


PIV 


= peak inverse voltage 


Tl 


= titanium 


DR 


= drive 


MEG 


meg=106 


PNP 


= positive-negative- 


TOL 


= tolerance 






MET FLM 


= metal film 




positive 


TRIM 


^ trimmer 


ELECT 


= electrolytic 


MET OX 


= metallic oxide 


P/O 


=^ part of 


TWT 


= traveling wave tube 


ENCAP 


- encapsulated 


MFR 


^ manufacturer 


POLY 


= polystyrene 






EXT 


- external 


MHZ 


^ mega hertz 


PORC 


^ porcelain 


U 


^ micro-10--6 






MINAT 


^ miniature 


POS 


- position(s) 






F 


~ farads 


MOM 


= momentary 


POT 


= potentiometer 


VAR 


^ variable 


FH 


- flat tiead 


MOS 


^ metal oxide substrate 


PP 


= peak-to-peak 


VDCW 


= dc working volts 


FIL H 


^ fillister head 


MTG 


= mounting 


PT 


= point 






FXD 


= fixed 


MY 


= "mylar" 


PWV 


= peak working voltage 


W/ 


^ with 














W 


= watts 


G 


= giga (1091 


N 


= nano (10-9) 


RECT 


= rectifier 


WIV 


^ working inverse 


GE 


= germanium 


N/C 


= normally closed 


RF 


^ radio frequency 




voltage 


GL 


= glass 


NE 


^ neon 


RH 


= round head or 


WW 


= wi rewound 


GRD 


= ground(ed) 


Nl PL 


^ nickel plate 




right hand 


W/0 


^ without 
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Table 6-2. Replaceable Parts List, Sheet 1 of U 



Reference 
Designation 


HP Part 
Number 


0 
D 


Qtv 


Description 


Mfr 
Code 


IVIfr Part Number 




















28480 


64302A 




64302-66501 


9 


1 


BOARD ASSEMBLY-INTFRNftL ANA 


.YZER 




?B4B0 


64302-66501 


Cl 


0 160 -2055 


9 


56 


CAPACITOR -FXB 


, OIUF 


-iaO-20/£ 


lOOVDC 


CFR 


28480 


0160-2055 


C2 


0160-2055 


9 




CAPACnOR-FXn 


, niiiF 


■1-B0-2OX 


1 OOUDC 


CER 


2848 0 


0160-2055 


CV5 


0 1 60-2055 


9 




CAP AC I TOR -FXD 


. 0 t OF 


-f80-20X 


10 0UDC 


CFR 


28480 


0160-2055 


C4 


0160-2055 


9 




CAPACITDR-FXI) 


, OIUF 


-n;io-2 0x 


1 OOVDC 


CER 


28480 


0160-2055 


CS 


0 1 60-20 55 


9 




CAPACITQR-FXD 


. 0 1 UF 


■^ao-^or. 


lOOVDC 


CER 


28480 


0160-2055 


C6 


0160-2055 


9 




CAPACITOR-FXl) 


.OIUF 


+ao-2ox 


lOOUDC 


CER 


2848 0 


0160-2055 


C7 


0160-2055 


9 




CAPACITQR-FXD 


, OIUF 


+80-20% 


lOOWDC 


CER 


28480 


0160-2055 


C8 


0 1 60-2055 


9 




CAPACITOR~FXD 


. OIUF 


■t80-20% 


lOOVDC 


CER 


2848 0 


0 1 60-2 055 


C9 


0140-0151 


0 


1 


CAPACITDR-FXD 


aaopF 


+-2% SOOWDC MICA 


72136 


DM15F821G0300UV1CR 


cm 


0140-020B 


8 


p 


CAPACITOR-FXD 


6BOPF 


+-5X 30 0UDC MICA 


72136 


DM15F6aiJ0300UVlCR 


Cl 1 


01 60-2055 


9 




CAPACITQR-FXD 


• OIUF 


-i-ao-ao% 


lOOWDC 


CER 


28480 


0160-2055 


C12 


0160-2055 


9 




CAPACITDR-FXD 


, OIUF 


-fao-2ox 


lOoyDc 


CER 


2848 0 


0160-2053 


Cl 3 


0 1 60-2055 


9 




CAPACITQR-FXD 


.OIUF 


■+B0-20X 


looyDC 


CER 


28480 


0160-2033 


CM 


0160-E055 


9 




CAPACITOR-FXD 


.OIUF 


■^80-^0!: 


lOOVDC 


CER 


2848 0 


0160-2055 


CIS 


0160-E055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


C16 


0160-2055 


9 




CAPACITDR-FXD 


. n lUF 


+ 8 0-21)% 


1 OOUDC 


CER 


28480 


1)160-2055 


C17 


0160-2055 


9 




CAPACITOR-FXD 


, OIUF 


+ao~20Z 


lOOUDC 


CER 


28480 


0160-2055 


Cl B 


0160-2055 


9 




CAPACITOR-FXD 


, OIUF 


+BO-20X 


lOOWDC 


CER 


2848 0 


0160-20 55 


C19 


0160-2055 


9 




CAPACITQR-FXD 


, OIUF 


+30-20% 


lOOVDC 


CER 


2B480 


0160-2055 


CEO 


0140-020B 


8 




CAPACITOR-FXD 


6B0PF 


+-5X 30 0WDC MICA 


72136 


DM1SF681J0300UV1CR 


C21 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


CEa 


0160-2055 


9 




CAPACITOR-FXD 


. OIUF 


+80-20% 


lOOVDC 


CER 


2848 0 


0160-2055 


C2.3 


01 60-2055 


9 






.OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


C24 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


1 OOVDC 


CER 


28480 


0160-2055 


cas 


0160-2055 


9 




CAPACITQR-FXD 


. 0 1 UF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2055 


CE6 


0140-0197 


4 


1 


CAPACITOR-FXD 


180PF 


+-5% 30 nunc MICA 


72136 


DM15F181JO3O0WV1CR 


CP.7 


0160-2197 


0 


1 


CAPACITOR-FXD 


lOPF ■( 


-5% 300VDC MICA 


28480 


0160-2197 


C28 


0160-2055 


9 




L, H r H 1,. J. 1 l.m r A U 


, OIUF 


+80-20% 


1 OOVDC 


CER 


28480 


0 1 6 0-20 55 


C29 


0160-20S5 


9 




CAPACITOR-FXD 


, OIUF 


+80-20% 


lOOVDC 


CER 


2848 0 


01 60-2055 


C30 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+ 80-207. 


lOOVDC 


CER 


2B4B0 


0160-2055 


c:5i 


0160-2055 


9 




CAPACITOR-FXD 


. 0 1 UF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2055 


C32 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CER 


2848 0 


0160-2055 


C33 


01 60-2055 


9 




r A'P APTTfiB—pyh 

LfHrHl.>i 1 UK rAU 


.OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


C34 


0160-2055 


9 




CAPACITDR-FXD 


. OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


C35 


0160-4709 


0 




CAPACITOR-FXD 


15PF -1-5% lOOVDC CF.R 


0+-30 


28480 


0160-4789 


C36 


0160-47B9 


0 




CAPACITDR-FXD 


15PF -^-SX lOOWDC CF.R 


0+-3 0 


2848 0 


0160-4789 


C37 


0160-2055 


9 




CAPACITOR-FXD 


. 0 1 UF 


+80-21)7. 


lOOVDC 


CER 


28480 


0160-2055 


C3B 


0160-2055 


9 




n A i:> A P T T n D _ C Y Tl 
LiHr Hi., J. 1 UK r AU 


. OIUF 


+ 8 0-21)7. 


lOOVDC 


CER 


28480 


0 1 6 0-2055 


C39 


01 60-2055 


9 




CAPACITOR-FXD 


. OIUF 


+ 8 0-20 7, 


lOOVDC 


CFR 


28480 


0160-2055 


C4(l 


0160-2055 


9 




CAPACITOR- F XI) 


OIUF 


+0 0-2 0% 


lOOVDC 


CER 


28480 


0160-2055 


C41 


0160-2055 


9 




CAPACITOR-FXD 


, 0 1 UF 


+ 80-2 0 7. 


lOOVDC 


CFR 


28480 


0160-2055 


C42 


0160-2055 


9 




CAPACITOR-FXD 


. OIUF 


+ H 0 -207. 


loouDc: 


CER 


28480 


0160-2055 


C43 


0 1 60-2055 


9 




PAP A p T T n D -. c y ri 


. Q 1 UF 


+ 0 0-2 0 7. 


lOOVDC 


CFR 


28 480 


0160 -2055 


C44 


OlfoO-2055 


9 




CAPACITOR-FXD 


. DIUF 


+80-207 


lOOVDC 


CFR 


2848 0 


0 1 60-2055 


C43 


O160-2OS5 


9 




PAD APT TniD — rvn 
I., H r H L, i t U r A U 


. 0 1 UF 


+80-207. 


lOOUDC 


CFR 


28480 


0160-2055 


C46 


0160-2055 


9 




CAPACITOR-FXD 


, OIUF 


+80-20% 


lOOVDC 


CER 


2848 0 


0160-2055 


C47 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


C4B 


0160-2055 


9 




CAPACITOR-FXD 


. OIUF 


+80-20% 


lOOVDC 


CFR 


2848 0 


0160-2055 


C49 


01 60-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CER 


28 480 


0160-2055 


C50 


0160-2055 


9 




CAPACITOR-FXD 


. OIUF 


+80-20% 


lOOVDC 


CER 


2B480 


0160-E055 


CSl 


01 60-2055 


9 




CAPACITOR-FXD 


. OIUF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2055 


C52 


0160-2055 


9 




CAPACITOR FXD 


. 0 1 UF 


+8 0-20 7. 


1 0 OVDC 


CFR 


2848 0 


0 1 60-2055 


C53 


0160-20 55 


9 




CAP AC I TOR -FXD 


. 0 1 UF 


+80-20% 


lOOVDC 


CFR 


2B480 


0160-2055 


C54 


0160-2055 


9 




CAPACITDR-FXD 


, OIUF 


+80-20% 


lOOVDC 


CER 


28480 


0160-2055 


C65 


0160-2055 


9 




CAPACITOR-FXD 


, OIUF 


+80-20% 


lOOVDC 


CFR 


2B4B0 


0160-2055 


C56 


0160-2035 


9 




CAPACI rOR- FXD 


0 1 UF 


+80-207 


1 OOVDC 


CFR 


28480 


0160-2 0 55 


CS7 


0160-2053 


9 




CAP AC I rOR-FXD 


, OIUF 


+ B0-20 7. 


lOOVDC 


cr R 


28480 


0160-2055 


C5a 


0160-E055 


9 




CAPACITOR-FXD 


. 0 1 UF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2055 


CS9 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2053 


C6I1 


0160-2055 


9 




CAPACITOR-FXD 


, OIUF 


+80-20% 


1 OOVDC 


CER 


2848 0 


0160-2055 


C61 


0160-2055 


9 




CAPACITOR-FXD 


.OIUF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2053 


C62 


0160-2055 


9 




CAPACITOR-FXD 


, OIUF 


+80-2 0% 


1 OOVDC 


CER 


28480 


0 160-2055 


Cfo3 


0160-2055 


9 




CAPACITOR-FXD 


. 0 1 UF 


+80-20% 


lOOVDC 


CFR 


28480 


0160-2035 


C64 


0180-0229 


7 




CAPACITOR-FXD 


33UF-1 


10% lOUDC TA 




56289 


150D336X901 Olia 


C65 


OiaO-0229 


7 




CAPACITOR-FXD 


33UF+- 


10% lOWDC TA 




56289 


150D336X901 OF12 


LI 


91 0 0-2257 


6 


1 


INDUCTOR RF-Cl 


-Ml D B20NH 10/! 


, 1 05DX . 26LG 


28480 


910 0-2257 


MPl 


64302-BSOOl 


4 


1 


EXTRACTOR-PC BOARD 








28480 


64302-850 01 


MPS 


64302-850 02 




1 


FiXTRflCTOR - PC UnflRD 








?n480 


64302-65002 


MPS 


1480-01 16 


8 


8 


PIN-GRy .062-IN-DIA 


.25-IN-LG STL. 




28480 


1480-0116 


MP4 


1480-0116 


a 




PIN-GRW .06a-IN-DIA 


.2S-IN-LG STL 




28480 


1 480-01 16 



See introduction to this section for ordering information 

6-k 



Replaceable Parts - Model 6U302A 



Table 6-2. Replaceable Parts List, Sheet 2 of U 



lie 1 d CI 1 

DAcinnfitinn 

vCOllJI ICI IIUI 1 


HP Part 

IVIi iiTiKpr 


c 

D 


Qty 


Description 


Mfr 

Pnrip 


Mfr Part Number 








3 


RFSTSTOR-TRMR 50 0 1 0 Jt C SIDE- AD J 1 -TRN 


28480 


21 0 0-3351 




o -1 n (1 "/ T 1^ 1 
ill UU~ j.5.j1 






DCCTCTflD— TDMB "^KHl 1 IIV r (STfiP— ftHT 1 — TOW 

KCvUo ) UK 1 Wnrt Dll (1 I U A U O .1. HI/ J 1 1 K If 


2B480 


PI fl n-T(3Sl 


R3 


21 00-3351 


6 




RESISTOR-TRMR 500 10% C SIDE-ADJ 1~TRN 


28480 


^.M 0 0-3351 


R4 


0757-0442 


9 




RESISTOR lOK 1% . 125U F TC=0+-100 


24546 


C4-1/8-T0-1 0 QP.-f 


R5 


U D 7 D X J 1 O 






RESISTOR 2E)7 1 % ,1 25 W F TC=0 + ~1 0 0 


24546 


C4- 1 /8-T n-287R -F 








3 




?4^,<V6 


C41 /8— T0~51 1 1-F 


R7 


07 fi 7-0442 


9 




RESTBTDR lOK 17. .1 2?!iU F TC=()+-~ 10 0 


24546 


r.4- 1 /B-TO -1 00 2 -F 




0698-3441 


3 


2 


RESISTOR 215 U. , 1 25U F TC=0+-100 


24546 


C4- 1/8-T0-215R F 


R9 


0757-041 1 




1 


RESISTOR 332 1% . 1 25W F TC=0+-100 


24546 


C4-1/8-T0-332R 'F 


RIO 


0698- 00 82 






RESISTOR 464 \X . 125W F Tn=0+-100 


24546 


C4-1 /8-T 0-464 0-F 










RESISTOR 10 1 % .1 25 W F TC=t) + -l 0 0 


24546 


C 4 - 1 /8 ~ T 0 - 1 0 R 0 - F 


R 12 






1 0 


RFCTOTriH IK i¥ 1 psu F Tr=:n+-iflii 

tNQOX!3ILjn ifV i Ai 1 I t—^m r ll.r^U— I^JU 


24546 


C4~l /8-TO-l 0 01 -F 


R13 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


C4--1/8-TO-1001-F 


R14 


0757-0200 


3 




RESISTOR IK ly. .125U F TO0+-100 


24546 


C4-1/8-T0-1001-F 


R15 








RESIRTOR 19.6 1% ,1 25 U F TC=-0 +~1 0 0 


03888 


PHF55--1 /8-T0-19R 6-F 










K c.ti 1 o 1 UK 1 K IS .1 iZsJW r 1 l.i — U T— 1 u U 


46 


I/O 1 It 1 11 u t r 


R17 


U / iJ / U CO U 






DFQTciTnp 11^ IV 1 "^su F TP— [i4— inn 


p 4 4 6 


04 1 /8 — T 0 - 1 0 0 1 -"F 


R18 


0757-0408 


7 


1 


RESISTOR 243 IX ,125W F TO0+-100 


24546 


C4- 1/8-T0-243R-F 


R19 


1)757-0399 


5 


1 


RESISTOR 82.5 IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-B2R5-F 


R^*0 


fl/.. OQ-. TA^I 

u o y tj ■it 1 








24..>46 


P (1 .... 1 /Q — Tfl—OI >=;□... c 




U / 1^ U*H/ / 






DCCTCTflD On/t ■t'V -tOCII.l C Tf^— flj._1flfl 




PA.... 1 /o»Tft--Ofii ._ir" 
U*f 1 / M 1 U iT U i r 


R'^2 


fl "7 '^'7 noon 


3 




KtaiblUK IK IX . 1 cuU r IL— U+-1UU 


24^(46 


PA -1 yo— T 11 i n n -1 ir 


R23 


0757-0438 


3 




RESISTOR 5. UK 1% . 1 25W F TC=04-100 


24546 


C4-l/8-T0-5Hl~F 


R24 


0757-0438 


3 




RESISTOR 5.11K 1% .125W F TC=0+-100 


24546 


C4~1/8~T0-5111-F 


R25 








RpeTQTnR iv 1'/ 1 psu F TP- n-i inn 


24546 


Pi— 1 /H-Tfi — 1 nni — r 


R26 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4 l/B-TO-lOOl-F 


R27 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4 1/B-TO-lOOl F 


R(?8 


U / 3/ U ilO u 


^ 




KeloIoiUK H\ 1a il iC'iJW r lU — IJ+IUU 


24546 


L** l/o 1 II 1 imi—r 






























TPl 


0360-0535 


0 


7 


TE;RMINAL TEST POINT PCB 


0 0 0 0 0 


ORDER PY DFTJCRIPTION 


TP 2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


0 0 0 0 0 


ORDtR BY Pr.SCRIPTlON 






^ 






n n n n 
U (J u u u 


fip I'lFP p Y riF ':;pp T PT T nw 


TP 4 


UiDOU — U9J)D 






TFD M T M&l TCQT P n T MT P Pll 
lc.KnJ.NRL It.oi rUirtl rUD 




UK J.Jt.K tf T Ul: .oLW i r 1 i UN 










WDT ^QCl TPWm 
fVU 1 HaoXurtCl/ 






TP 6 


0 360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


TP7 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


TP 8 


UooU—UDii^vJ 


0 




TCr'D MT At TCCT DnTklT Dfrt 

ItKHlNftL 1 to 1 rUlNI KLif 


1% t\ i\ tt n 
Q U U U U 


UKDIiR BY ul" bLK ir 1 lUN 


Ul 


1820 






TP PC CPI n — M ni lAI 




MP1 noTti p 


U? 


1 f -11 fl — n t> 7 =; 

1 t.i 1 0 U t- / J 


^ 




wcTTt.ino 1/ _p cc i(»-.c'roi nv niiM v o 
nt: I WLIK R — K r..3 1 tJ — b ir i . u l\ lllin a 7 


0 1 t^t 


ill U fi 1 U tf 


U3 


1820-2359 


7 


1 


IC hISC ECL 14-INP 


0 7263 


F10014P C 


U4 


1820-1173 


1 


2 


IC XLTR ECL TTL~TO-ECL QUAD 2-INP 


0 4713 


MOl U124L 


U5 


1 Mil u (ifoo/ 








2848 0 


1 820—2687 


U6 


1 O U L> o C 






TP PA TP TTI Q MAWri HIIATt O.... T KIP 


(11 '3*P'=- 


3 N / ** LT l( O Fl 


U7 


1 82 0 " 1 9 1 7 




1 0 


TP PT-B Til \ ITMF T'llJUl? DPTl 
.L U r K 1 1 L.. I . O l_. .1. 1** t- K V l.l i., 1 L_ 


0 1 '=*9'^' 


0\y / '*l_Di_ *t U N 




1820-1997 


7 


2 


IC FF TTL LS D-TYPE P QS-EDGE-TR IG PRL-IN 


0 1 295 


SN74I S374N 


U9 


1820-1917 


1 




IC BFR TTL LS LINE BRVR OCTL 


01295 


SN74LS240N 


Ul 0 


1 t.i 111} 17 7/ 


^ 




iL f- !■■ ML Lb U- 1 Yrt rUo — t iM.ilr.— 1 K IIj KKL — iN 


0 I 9 ,j 


bN / '11.. b J /^N 




1 Oil U — 1 V 1 / 






TP UCD TTf 1 C 1 TMC nullU fir'TI 

i L, BtK ML Lb LJ.Nt UKVK UL i L 


0 1 t.9u 


bN /*ILb(;'t UN 


Ul 2 


1 0(iU~ 1 6 / / 


0 


4 


iL r F TIL b U -TYrc. OUTU 


01295 


SN74S374N 


U13 


1820-1917 


1 




TC BFR TTL LS LINE DRVR OCTL 


0 1 295 


SN74LS240N 


U14 


1B20-1677 


0 




IC FF TTL S D-TYPE OCTL 


01295 


SN74S374N 


IJ15 


1 Oii:D — 1 VI / 


1 




J. U Kr K TIL Lb L J. Nt UKVK UL T L 


0 1 295 


SN74LS240N 


Ul 6 


lOcZU lO / / 


^ 




Tn CC TTI C T\ TVItilT f^l^TI 

iL r 1" IlL b U-lYrr:. UL. 1 L 


0 1 295 


SN74!!)374N 


Ul 7 


1 8*^0- 1 91 7 






T n X/Cti T T' I I C 1 T kl C T\ D L 1 1> f^ T 1 

J.U iiiH 1 IL Lb L.i.NL UKVK UL 1 L 


0 1 29 5 


SN74LS24l(N 


U18 


taao-1677 


0 




IC FF TTL S D-TYPE OCTL 


01295 


SN74S374N 


I.J19 


1820-1052 


5 


2 


IC XLTR ECL ECL-TO-TTL QUAD 2-INP 


04713 


MC1012SL 


Ut^tO 


1 O (lU'- 1 £L£i.XJ 


4 




IL 1- 1- E.LL U— (l/b DUhL 


04713 


MCI fl 2.31 P 


U21 


ItJl U tJclT 




fc. 


kICTI.inP 1/ ~.PCC Q.^CTR^Ofl f\ ni.lM V A 

Nt 1 WUKK Kt.b o b.lr (ii-'lt . U UrlPl a 1 


Oil 1 


2 08B..-.:2 1 


y;:>2 




^ 




hlCTiif^cii/ Per* o CTDOon n rtijht v a 
Nt-IWUKK- KLb a— b i r ecu . I) UHn X m 


01121 


20OB221 


U23 


1820-0809 


8 


1 


IC RCVR ECL LINE RCUR QUAD 2-INP 


0 4713 


MC10115P 


U24 


1820-1144 


6 


2 


IC GATE TTL LS NOR QUAD 2- INP 


01295 


SN74LS02N 


U2S 


1 Oil U"" 1 ^oi: 






TP C:'C TTI 1 C T..1/ DAD DnC t:i\PEr_TDTf^ 

.L L, r r IlL Lb J K iJmK r Ub r. Wbt.— I K 1 b 


0 1 295 


oN /4Lbl 0 VAN 


U26 








Tp_Q-7*'3'5 DAM 


07263 


93422DC 


U27 


181 6—1 334 






TP — OlAriO DAM 


07263 


V.54i?*'.DC 


U28 


1016-1308 




23 


IC-93L422 P ,C. 


07263 


93L422PC 


U29 


1816-1308 






1C-93L422 P.C. 


07263 


93L422PC 


U30 


1816-1092 


4 




IC TTL LS a56-BIT RAM STAT 3S-NS 3-S 


2048 0 


1816-1092 


U31 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U32 


1816-1308 


5 




IC-93L422 P.C. 


07263 


931 422PC 


U33 


1816-1308 


5 




IC-93L4P2 P.C. 


0 7263 


93L422PC 


U34 


1816-10 92 


4 




IC TTL LS 256-B:rT RAM STAT 35-N8 3-S 


2848 0 


1816-1092 


U35 


1810-0273 


9 




NE1U0RK-RES 10-SIP470.0 OHM X 9 


01121 


21 0A471 


U36 


1820-1225 


4 




IC FF ECL D-M/S DUAL 


04713 


MC10231P 


U37 


181 0-0273 


9 




NETUORK-RES 10-STP470,0 OHM X 9 


01121 


21 0A471 


U38 


1820-1944 


4 


1 


IC LCH ECL D-TYPE POS-EDGE-TRIG DUAL 


04713 


MC10130L 


U39 


1820-1197 


9 


1 


IC GATE TTL LS NAND QUAD 2-INP 


01295 


SN74LS00N 


U40 


1820-2684 


1 


3 


IC-74F00 


28480 


1820-2684 



See introduction to this section for ordering information 
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Replaceable Parts - Model 6U302A 



Table 6-2. Replaceable Parts List, Sheet 3 of U 



ncTcrellCc 

Designation 


HP Part 

Number 


c 

Q 


Qty 


Description 


Mfr 

IVf 1 1 

uoue 


IVIfr Part Number 


U41 


1820-2684 


1 




IC-74F00 


2848 0 


1 820-2684 


U42 


1816-1308 






IC-93L422 P . C , 


07263 


93L422PC 


U43 


1816-1308 






IC-93L422 P.C, 


0 7263 


93L422PC 


U44 


1816-1308 


5 




IC-93L..422 P , C . 


0 7263 


93L422PC 


U45 


1816-1308 


5 




IC~9:^L4?^2 P,C, 


0 7263 


93L422PC 


U4b 


1816-1308 






IC-93L422 P , C . 


07263 


93L422PC 


U47 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U48 


1B16-1308 


5 




1C-93L422 P.C. 


0 7263 


93L422PC 


U49 


1816-1308 






IC-93L422 P.C. 


0 7263 


93L422PC 


USD 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


IJ51 


1820-1173 


1 




IC XLTR ECL TTL-TO-ECL QUAD 2-INP 


0 471 3 


MC10124L 


U52 


1820-1052 


5 




IC XLTR ECL ECL-TO-TTL QUAD 2-INP 


04713 


MCI 0125L 


LI53 


1820-1782 


8 


1 


IC MV TTL S MCNOSTSL RETRIG/RESET DUAL 


34335 


AM26S02PC 


USi4 


1320-2685 




3 


IC-74F02 


28480 


1820-2685 


U55 


182 0-2695 


4 


1 


IC-74F158 


28480 


1 820-2695 










NOT ASSIGNED 














NOT ASSIGNED 






U5a 


1810-0275 


1 




NETUORK-RES 10-SIPl.OK OHM X 9 


01121 


210A102 


US9 


1820-2693 


2 


3 


IC-74F1 06 


28480 


182 0-2693 


UfeO 


1S20-1475 


6 


1 


IC CNTR TTL S BIN SYNCHRO POS-EDGF-TRIG 


07263 


93S16DC 


Uf>l 


1820-2684 


1 




IC-74F0 0 


28480 


1 82 0-2684 


U<b2 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U63 


1816-1308 






IC-93L422 P.C. 


07263 


93L422PC 


U64 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U65 


1816-1308 


5 




IC-93L422 P.C. 


0 7263 


93L422PC 


U6fc 


1816-1308 


S 




IC-93L422 P , C . 


07263 


93L422PC 


U67 


1816-1308 


5 




IC-93L422 P.C. 


0 7263 


93L422PC 


u&a 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U69 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U7 0 


1816-1308 


5 




IC-93L422 P.C. 


07263 


93L422PC 


U71 


1820-2690 


9 


1 


IC-74F32 


28480 


1 820-2690 


U72 


iaaO-2693 






IC-74F1 09 


28480 


1820-2693 


U73 


1820-1158 


2 


1 


IC GATE TTL S AND-OR-INV DUAL 2-INP 


0 1 29S 


SN74S51N 


U74 


1820-0691 


6 


4 


IC GATE TTL S AND-OR-INV 


01295 


SN74S64N 


U75 


1820-0691 


6 




IC GATE TTL S AND-OR-INW 


01295 


SN74S64N 


U76 


1820-1430 


3 


14 


IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01 295 


SN74LS161AN 


U77 


1820-1917 


1 




IC BFR TTL LS LINE WVR OCTL 


01295 


SN74LS240N 


U78 


182 0-2 024 


3 


4 


IC DRVR TTL LS LINE DRVR OCTL 


01 295 


SN74LS244N 










NOT ASSIGNED 






U80 


1820-1917 


1 




IC BFR TTL LS LINE DRVR DCTL 


01 295 


SN74LS240N 


U81 


1 820-1 430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74I..S161AN 


UB2 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


0 1 295 


SN74LS161AN 


U93 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


UB4 


1820-1430 


3. 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


Util5 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGF-TRIG 


01295 


SN74LS161AN 


UB6 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


UB7 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


L)8B 


1820-2693 


2 




IC-74F1 09 


28480 


1820-2693 


U89 


1820-1282 


3 




IC FF TTL LS J-K BAR POS-EDGE-TRIG 


01295 


SN74LS109AN 










NOT ASSIGNED 






U91 


1820-2685 


2 




IC-74F02 


2B480 


1820-2685 


U92 


1820-0683 


6 


1 


IC INU TTL S HEX 1-INP 


01295 


SN74S04N 


U93 


1 820- 1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGF-TRIG 


0 1 295 


SN74LS161AN 


U94 


1B20-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


U9S 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


U96 


1820-1917 


1 




IC BFR TTL LS LINE DRVR OCTL 


01295 


SN74LB240N 


U97 


1820-2687 


4 




IC-74F10 


28480 


1020-2687 


U98 


1820-2685 






IC-74F02 


2848 0 


1 820-2685 


1199 


1820-2687 


4 




IC-7410 


28481) 


1 820-2687 


UlOO 


1820-2687 


4 




IC-7410 


28480 


1820-2687 


UlOl 


1820-0691 


6 




IC GATE TTL S AND-OR-INV 


01295 


SN74S64N 


U102 


1820-0691 


6 




IC GATE TTL S AND-DR-INW 


01295 


SN74S64N 


Ul 03 


1820-1430 


3 




IC CNTR TTL L8 BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 


IJ1D4 


1820-1430 


3 




IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS161AN 










NOT ASSIGNED 






Ul 1)6 


1820-1216 


3 




IC DCDR TTL LS 3-TD-8-HNE 3-INP 


01295 


SN74LS138N 






3 




IC DCDR TTL LS 3-T0-8-LINE 3-INP 


01295 


SN74LS138N 


U108 


1820-1730 


6 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS273N 


Ul 09 


1B20-1730 


6 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS273N 


uno 


1820-1917 


1 




IC BFR TTL LS LINE DRVR OCTL 


01295 


SN74LS240N 


Ul 1 1 


1820-2024 


3 




IC DRVR TTL LS LINE DRVR OCTL 


01295 


SN74LS244N 


U112 


1820-2024 


3 




IC DRVR TTL LS LINE DRVR OCTL 


01295 


SN74LS244N 


Ul 13 


1820-2024 


3 




IC DRVR TTL LS LINE DRVR OCTL 


01295 


SN74LS244N 


U115 


1820-0269 


4 


1 


IC GATE TTL NAND QUAD 2-INP 


01295 


SN7403N 


U11& 


1820-1199 


1 


1 


IC INV TTL LS HEX l-INP 


01295 


SN74LS04N 



See introduction to this section for ordering information 
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Replaceable Parts - Model 6U302A 



Table 6-2. Replaceable Parts List, Sheet 1* of U 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



U117 
U118 
U119 

U121 

XU4 
XU23 

xuad 

XU27 
XUS8 

XU29 
XU31 
XU3a 
XU33 
XU42 

XU43 
XU44 
XU4S 
XU46 
XU47 

XU48 
XU49 
XU50 
XU53 
XU62 

XU&3 
XUM 
XU65 
XU&& 
XU67 

XU68 
XU69 
XU70 
XUllB 



1B20-1144 
1820-0780 

1820-1202 

1B20-1430 

i;!00-0607 
1200-0607 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
1200-0607 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
lHOO-0612 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
1200-0607 



IC GATE TTL L.S NOR QUAD 2-INP 

IC mm TTL LINE DRWR QUAD 
IC GATE TTL LS NAND TPL 3-INP 
NOT ASSIGNED 

IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 

SOCKET-IC 16-CONT DIP BIP-SLI)R 

SOCKET-IC 16-CONT DIP DIP 5LDR 

SQCKET-IC 22-CONT DIP DIP-SI.DR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SDCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

socKET-i:c 22-r:nNT dip dip-sldr 

SOCKET-IC 22-CONT DIP DIP-Sl DR 

SDCKET-IC 22-CONT DIP DTP -SIDR 

SOCKET-IC 22-CONT DIP DTP~SLDR 

SOCKET-IC 16-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SDCKET-IC 22-CDNT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CaNT DIP DIP-SLDR 

80CKET-IC 22-CDNT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 22-CONT DIP DIP-SLDR 

SQCKET-IC 22-CONT DIP DIP-SLDR 

SOCKET-IC 16-CONT DIP DIP-SLDR 



0129H 
27014 
0129B 

0 1 295 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

284B0 
28480 
2848 0 
28480 
28480 

28480 
2848 0 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
2B480 



SN74LS02N 

DSB831N 

BN74LS10N 

SN74LS161AN 

1200-0607 
1200-0607 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
1200-0612 
120 0-0612 
120 0-0607 
1200-0612 

120 0-0612 
1200-0612 
1200-0612 
1200-0612 
1200-0612 

1200-0612 
120 0-0612 
1200-0612 
1200-0607 



See introduction to this section for ordering information 
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Table 6-3. List of Mainuf acturers ' Codes 



Mir 
No. 




Address 


Zip 
Code 


00000 


mi SATISFACTORY SUPPLIER 








oitai 


ftLLEN-BRADLEY CO 


MILWAUKEE 


UI 


532 0 4 


01295 


TEXftS INSTR INC SEMICOND CMPNT DIV 


DALLAS 




75222 


03 888 


KDI PYRQFILM CORP 


WHIPPANY 


N3 


07981 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX 


AZ 


850(1,2 


07263 


FAIRCHILD SEMICONDUCTOR DIW 


MOUNTAIN VJ.EU 


CA 


94042 


24546 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD 


PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA 


CA 


95051 


2S4B0 


HEWLETT-PACKARD CD CORPORATE HO 


PALO ALTO 


CA 


943 0 4 


34335 


ADVANCED MICRO DEVICES INC 


SUNNYVALE 


CA 


94086 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA 


01247 


72136 


ELECTRO MOTIVE CORP SUB lEC 


UILLIHANTIC 


CT 


06226 
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Manual Changes - Model 6U302A 

SECTION VII 
MANUAL CHANGES 

7-1. INTRODUCTICW. 

7-2. This section contains information for adapting this manual to 
instnunents for which the content does not directly apply. 

7-3. MANUAL CHANGES. 

7-^. To adapt this manual to your instrument, refer to table 7-1 and 
make all of the changes listed opposite the serial prefix of your in- 
strument. 





Table 7-1. 


Manual Changes 




Serial Prefix 


Manual Cheoiges 




2133A 


Change 1 


7-5- MANUAL 


CHANGE INSTRUCTIONS. 




CHANGE 


1. 





Replace figure 8-3 with figure 7-1. 
Replace figure 8-U with figure 7-2. 



7-1/(7-2 blank) 




Manual Changes - Model 6U302A 
ICS ON THIS SCHEMATIC 



R£F . DES . 


HP PART NO. 


MFG. PART NO. 


U5 


1820-2687 


1820-2687 


U20,36 


1820-1225 


MCIO23IP 


U23 


I82O-C8O9 


MCIOII5P 


U2U 


1820-llUU 


SN7ULS02N 




I82O-268U 


I82O-268U 


U51 


1820-1173 


MC1012ltL 


U52 


1820-1052 


MCIOI25L 


U53 


1820-1782 


AM26S02PC 


U55 


1820-2695 


1820-2695 


U59 


1820-2693 


1820-2693 


U89 


1820-1282 


SN7ULSIO9AN 



PARTS ON THIS SCHEMATIC 



09,10,18,20,35,36 

R1,2,3,5,6,8,9,11,23,2U 

TPl,TP2,TPl* 

1121,22,35,37,58 resistor packs 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5 yj U5, 24, 41 



-5,2 • 



U20, 23, 36 



+5- 



16 



-5.2- 



U53, 55, 59, 89 +5 ^ 



8 




9 


U51, 52 


16 

r — 



Figure 7-1. 
Service Sheet 2, Timing 
7-3/(7-U blank) 



EDGE CONNECTOR J2 

TO OTHER OPTION MODULES 



MajQual Changes - Model 6i4302A 
ICS ON THIS SCHEMATIC 




REF. DES. 


HP PART NO. 


MFG. PART NO. 


Ul 


1820-1225 


MCIO23IP 


U3 


1820-2359 


FlOOlUPC 


uU,5l 


1820-1173 


MCIOI2UL 


U5 


1820-2687 


1820-2687 


U19 


1820-1052 


MCIOI25L 




l820-lli*U 


SN7ULS02N 


U39 


1820-1197 


SN7ULSOON 



PARTS ON THIS SCHEMATIC 



U2,35»58 resistor packs 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



14 



U5, 24, 39 -5.2 — ~jU1 



16 



U4, 19, 51 



Figure 7-2. 

Service Sheet 3, Inter Module Bus (1MB) 

7-5/(7-6 blank) 
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SECTION VIII 



SERVICE 



8-1. INTRODUCTION. 



8-2. This section contains backup information for repairing the 
Model 6U302A Wide Logic Analyzer. For convenience, the schematics, 
component location figure, and other service information are provided 
on fold-out service sheets. 

8-3. Because the wide logic analyzer is very software dependent, 
it is not practical to discuss the theory of operation at the bit 
level. Therefore, the following discussion is at the functional block 
level. 

8-1+. The purpose of the analyzer is to capture emulator state data 
so that the mainfrajne can. display the states to the user. To do this 
the euialyzer must operate in conjunction with the mainfreune CPU, 
the emulator and, possibly, another ajialyzer. Thus, the board's 
operations are divided into two principal modes, one, the halt mode 
which coordinates the CPU aind analyzer, and two, the run mode which 
performs emulator state capture, storage and decoding. The following 
functional blocks implement the operational modes. 



Emulator Bus Latch Service Sheet 1. 

Timing/Control and 1MB Service Sheets 2, 3< 

State Recognition Storage emd Decoding. . .Service Sheets U, 3- 

Occurrence Counter Service Sheet 6. 

State Storage Control Seivice Sheet 7- 

State Storage Service Sheet 8. 

Time/State Counter and Storage Service Sheet 9- 

Read/Write Control Service Sheet 10. 

CPU Bus Buffer and Control Latch Service Sheet 11. 



8-5. GENERAL THEORY. 



8-6. The halt mode is used to perform CPU initiated activities such 
as loading state recognition terms and the control word before the 
analysis is performed and to \mload the stored states after the trace 
is complete. 

8-7. In the halt mode, before a measurement is made, state recogni- 
tion RAMs are loaded via the CPU bus, with state recognition terms. 
These are terms for address, data, status ajid address range. Also 
loaded is the number of trigger occurrences desired aind how the recog- 
nition decoders are to be allocated. The timing and control functions 
are informed by state recognition when a state on the emulator bus is 
recognized for trigger, state counting, or storage. 

8-8. The run mode begins when the real time analysis is started and 
ends when the trace is completed. During the run mode the analyzer 
captures emulator states from the emulator bus, qualifies the state 
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for storage in the ainalyzer RAMs and determines when the trace is 
complete. The run mode operations are controlled by the analyzer 
timing signals and cannot be interf erred with by a CPU read or write. 
In this mode only control flags can be accessed by the CPU. 

8-9. In the rvin mode, through state control, the state storage 
acciunulates 256 states; each state consisting of U8 bits of address, 
data, and status from the emulator bus ajnd 2k bits of count. The count 
is either a cumulative time value or a cumulative count of qualified 
states. State storage contains the trigger state plus all qualified 
states. When the trace is complete the timing/control function sets 
the measurement complete flag true and terminates the run mode. The 
CPU then unloads the state storage RAMs and displays the states to the 
user. 



8-10. EMULATOR BUS LATCH, SERVICE SHEET 1. 

8-11. The emulator bus latch temporarily stores the h8 bits compris- 
ing the address, data, and status. The rising edge of L/ANAL, the 
analysis clock signal from the emulator, clocks the six D type flip- 
flops. The latch is needed because the emulator state is present on 
the bus for less time than is required to set up the RAMs and store 
the state. The six buffers prevent signals on the latched emulator bus 
from appearing on the CPU address bus. 



8-12. TIMING/CONTROL AND 1MB, SERVICE SHEETS 2, 3. 

8-13. Signal L/ANAL, the analysis clock from the emulator, is the 
basic frame of reference for signals generated by the timing genera- 
tor. The timing generator produces several clocks and timing strobes 
for incrementing counters and writing into the state storage RAMs. It 
also sends sychronization signals to the run/halt control logic. 

8-lU. The nm/halt control logic handles synchronization of nm and 
halt commands from the CPU. It also places the analyzer in halt mode 
during a measurement disable or at the completion of a measurement. 
The rim/halt control logic originates the Master Enable signal when 
the analyzer is configured to drive/receive 1MB Master Enable. 

8-15. The 1MB circuitry receives eight control bits from the control 
word latch. These control bits determine which, if any, 1MB signals 
are to be driven and/or received. The 1MB interface converts signal 
levels (TTL/ECL) for all driven or received 1MB signals. The 1MB 
signals allow the analyzer to enable another option card with 1MB to 
find a trigger or to receive an enable to find a trigger. 

8-16. STATE RECOGNITION STORAGE AND DECODING, SERVICE SHEETS U, 5. 

8-17. Recognition terms are loaded into the nine state recognition 
RAMs by routing the CPU address onto the latched emulator bus and the 
CPU data to the data inputs of the RAMs. While in the 'halt-load' mode 
the emulator bus latch output is disabled (high impedance). 
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8-18. During the run mode, the U8 bit stored emulator state is ap- 
plied to the state recognition RAMs address lines in conjunction with 
a read enable to output 29 recognition signals to the resource decod- 
ers. In all, four independent resources are decoded; AMEl, AME2, 
Range, and Count Qualify. Each resource is represented by at least one 
U bit recognition term from a recognition RAM. The signals from state 
recognition RAMs are AND'd creating the four resources. 

8-19. The four resources are combined to enable the occurence coimter 
ajid the memory address counter when the desired state is identified. 
When a state is not a trigger or store qualified state, the resources 
prevent the counters from incrementing and the next state appearing 
on the emulator bus is written into the same state storage address. 

8-20. OCCURRENCE COUNTER, SERVICE SHEET 6. 

8-21. The occurrence counter gives the analyzer the capability to 
trigger on the Nth occurrence of a trigger specification. During 
the halt mode the counter is loaded with the complement of N. When 
the desired number of states occur, the counter overflows eind the 
end of the count is signaled. 



8-22. STATE STORAGE CONTROL, SERVICE SHEET J. 

8-23. An 8 bit memory address covmter keeps the current memory ad- 
dress for the storage RAMs. Along with the memory address counter is a 
Wrap flip-flop to flag a memory full condition. Count and state data 
is always stored in the current memory position, but the data is over- 
written by the next smalysis cycle when the state was not store qual- 
ified. To effectively store a state the memory address coxinter is 
incremented just after the store operation. The next analysis cycle 
does not overwrite that information. 

8-2U. To unload the storage RAMs, the CPU sets the address in the 
memory address counter and the RAM data lines are connected to the CPU 
data bus. Before the memory is imloaded, the the memory address 
cotanter is read so that the current address is not destroyed by the 
unloading cycle. 

8-25- The 8 bit memory index counter determines how many states are 
allowed to be stored following a trigger. During the halt mode the 
counter is loaded with the complement of the desired value. During run 
mode, each store qualified state increments the counter until the 
carry output indicates the end of the trace storage. 

8-26. STATE STORAGE, SERVICE SHEET 8. 

8-27. Paraimeters of a trace include how the captured states relate 
with respect to trigger. With 'Trace After', 255 states after the 
trigger are stored with the trigger. With 'Trace Before', 255 states 
(or as many as were encoimtered, if less than 255) are stored along 
with the trigger. In 'Trace About', the trigger is centered within the 
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256 deep memory. The poststore value, which is loaded into the memory 
index counter, determines how many states are captured after trigger 
is found, before the measurement is terminated. The memory index 
counter decrements for every state stored after trigger. When the 
counter has reached zero, it sets the measurement complete flag and 
terminates the trace. 



8-28. TIME/STATE COUNTER AND STORAGE, SERVICE SHEET 9. 

8-29. To keep track of absolute time or niimber of states, a 2U bit 
counter is employed. A flag is set when this 2l+ bit counter overflows 
to warn the user of this condition. The 2k bit time/state counter is 
incremented, in covint time mode, by the time reference clock. In count 
state mode it is incremented when a count qualified state is seen on 
the emulator bus. The value in the counter is stored, however, only 
when a store qualified or trigger is encountered. 

6-30. The 2U bits of count are stored in parallel with the emulator 
bus state. The state storage, plus count storage, is orgeoiized as a 
total of 72 bits, by 256 word memory to accomodate the emulator bus 
state and count. 

8-31. The time reference is produced by the divide-by-l6 circuit. 
This circuit divides the 25 MHz signal by I6 providing a 6k0 ns square 
wave only during analysis. When the analyzer is in the halt mode, or 
counting states, counting is suspended. 



8-32. READ/WRITE CONTROL, SERVICE SHEET 10. 

8-33- Three CPU address lines are connected to the read and write 
decoders to control access operations. Outputs from these decoders 
drive the nin/halt logic, master reset of flip-flops and coianters, and 
simulate the L/ANAL signal during PV. Other output signals control CPU 
read or write from the control word latch, loading the occurrence 
counter and loading the state recognition RAMs. Word/byte select logic 
determines when a word or byte is on the emulator bus and controls the 
assertion of the dummy recognition RAM when only a lower byte is on 
the bus . 



8-3U. CPU BUS BUFFER AND CONTROL LATCH, SERVICE SHEET 11. 

8-35' Several functions of the analyzer are specified by the I6 bit 
control word latch. The eight most significant bits are used to define 
1MB operations. Three of the eight least significant bits specify BNC 
drive polarity and another three bits specify drive signals for 
emulation break and CPU interrupt. The remaining two bits specify 
counting of time or states. At power-up the latch is initialized to a 
' neutral ' cond it ion . 

8-36. The buffers on the CPU data bus prevent signals from appearing 
on the analyzer's internal L/DOUT data bus. 
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ASYNCHRONOUS 
INTERMODULE BUS 



EMULATOR BUS 



GMC 




LANAL 



TIMING/CONTROL 



LATCH E D EMULATOR BUS ISLEA ■ SLED ■ SLES) 





STATE 
RECOGNITION 
STORAGE IRAM) 



STATE 
RECOGNITION 
DECODING 



MEMORY 




ADDRESS 




COUNTER 





CONTROL 
WORD 
LATCH 



MEMORY ADDRESS BUS IHMACl 



V 



OCCURRENCE 
COUNTER 



V 



MEMORY 
INDEX 
COUNTER 



5Z 



-A 

V 



STATE 
STORAGE (RAMI 



V 



STATE/TIME 
COUNT 
STORAGE (RAM) 



STATE/TIME 
COUNTER 



CPU BUS 
BUFFER 

A 



READ/WRITE 
CONTROL 



7^ 



CPU BUS 
BUFFER 



A 



CPU BUS 
BUFFER 

V 



CPU BUS 



Figure 8-1. 

Wide Logic Analyzer Block Diagram 
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8-37. MNEMONICS. 

8-38. Some signals on the schematics have mnemonics that indicate 
their function. Table 8-1 lists the mnemonics in alphabetical order. 
Schematic references marked with em * indicate signal source. 

Table 8-1. Mnemonics, sheet 1 of 12 



Mnemonic 



Description 



25MHZ 25 MHz Clock. 

A crystal controlled clock originating in the the display 
controller circuitry of the mainfrajne; it drives B/25MHZ on 
the analyzer. Schematic 9- 

AMO-16 Emulation Address Minterm Bus O-I6. 

Data output bus from State Recognition Storage RAMs that in- 
dicates whether trace specifications for emulation address 
have been detected. Uses positive logic: high = 1, low = 0. 
Schematics U*, 5- 



AMEl Adjacent Minterm Expression 1. 

Indicates whether the emulator bus state 
not, be part of the trace. Schematic 5- 



should , or should 



ME2 



B/25MHZ 



BL/MRl 



BL/MR2 



Adjacent Minterm Expression 2. 

Indicates whether the emulator bus state is one that must 
occur N times to satisfy the trace specification. 
Schematic 3* 

Buffered 25 MHz Clock. 

Input to Count Time circuit, used to produce L/TCK. 
Schematic 9- 

Buffered Low Measurement Reset One. 

Resets the Memory Address Counters, Time/State Counters and 
Word/Byte Select latches. Schematics 3, 7*, 9, 10. 



Buffered Low Measurement Reset Two. 
Sets the Time /State Overflow latch. 



Schematic J. 



BNCl BNCl . 

Indicates Trace Point has occurred. Analyzer driven signal 
that appears on the rear panel connector labeled BNCl. 
Schematic 11. 



BNC2 BNC2 . 

Indicates Measurement Complete has occurred. Analyzer driven 
signal that appears on the rear panel connector labeled BNC2. 
Schematic 11. 
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Table 8-1. Mnemonics, sheet 2 of 12 



Mnemonic 



Description 



CNTO-23 Time /State Coimter Bits 0-23- 

Binary weighted coimt bits. Schematic 9- 

COV Counter Overflow. 

Indicates to the CPU that all of the the 6I4O ns coxinters have 
reached their terminal covmts. Schematic 



DM0 -7 Emulation Data Minterm Bus 0-7 . 

Data output bus from State Recognition RAMs that indicates 
whether trace specifications for emulation data have been 
detected. Uses positive logic: high = 1, low = 0. 
Schematics U*, 5- 

E/GMC ECL Gated Master Clock. 

Inter Module Bus (1MB) clocking signal driven by the analyzer 
that can be used by other modules as an external clock. 
Schematic 3- 

EH/TR ECL High Trigger. 

Inter Module Bus (1MB) signal that is both driven and 
received by the analyzer. When driven, comfirras to another 
module that the analyzer has found its trigger. When 
received, it indicates to the analyzer that the other module 
has found its trigger. Schematic 3. 

EL/MAL ECL Low Analysis. 

Signals board to begin the analysis cycle; derived from 
L/ANAL. Schematics 2*, 3- 

EL/EN ECL Low Enable. 

Enables the Count-Time Synchronizer and drives H/EN. 
Schematics 2*, 9. 

EL/ME ECL Low Master Enable. 

Inter Module Bus (1MB) signal that can be received or driven 
by the analyzer. When received, the suialyzer is enabled to 
rvin. When driven, another module is enabled to run. 
Schematic 3- 

EL/TE ECL Low Trigger Enable. 

Inter Module Bus (1MB) signal, when driven by the analyzer, 
it enables another module to look for its trigger. When re- 
ceived by the analyzer, it allows the analyzer to look for 
its trigger. Schematic 3- 

H/AC High Address Clock. 

Clocks the Memory Address Counters. It is derived from the 
Timing Generators. Schematics 2*, J. 
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Table 8-1. Mnemonics, sheet 3 of 12 



Mnemonic 


Description 


H/CCK 


High Counter Clock. 

Clocks the Time/State Counters ; developed by the 61*0 ns clock 
generator. Schematics 9*» 


H/CK 


High Clock. 

Clocks Memory Address Counter Wrap latch. Trigger Enable 
Point latch. Measurement Complete latch, and 61*0 ns clock. 
Schematics 2*, 7, 9. 


H/CQ 


High Count Qualify. 

Allows the Time/State Counters to begin counting. 
Schematic 5- 


H/CT 


High Count Time. 

Allows the Time/State Counters to count at a 61*0 ns rate; 
driven by mainframe CPU. Schematics 5» 9» 11*. 


H/CY 


High Carry. 

Time/State Counter carry bit to overflow flag latch. 
Schematics 7, 9*. 


H/DISCONB High Disconnect Cable B. 

Indicates whether the emulator cable to edge connector 
J3 is attached. Schematic 1. 


H/DISCONC High Disconnect Cable C. 

Indicates whether the emulator cable to edge connector 
Jk is attached. Schematic 1. 


H/DME 


High Drive Master Enable. 

Drives Inter Module Bus (1MB) signal EL/ME. 
Schematics 3, 11*. 


H/DTE 


High Drive Trigger Enable . 

Drives Inter Module Bus (1MB) signal H/TE. 

Schematics 3, 11*. 


H/DTR 


High Drive Trigger. 

Drives Inter Module Bus (1MB) signal H/TR. 
Schematics 3» 11*. 


H/EBMC 


High Enable Break On Measurement Complete. 

Enables emulation break when the trace is complete. 

Schematics 7, 11*. 


H/EBTP 


High Enable Break On Trace Point. 

Enables emulation break when the trace point is found. 
Schematics 7, 11*. 
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Table 8-1. Mnemonics, sheet 1+ of 12 



Mnemonic 



Description 



H/EIMC High Enable Interrupt On Measurement Complete. 

Enables interrupt of analyzer by mainframe CPU when the trace 
is complete. Schematics 7» 11*. 



H/ELB 

H/EN 
H/ETSC 



High Enable Lower Byte. 

Enables dummy byte to place all highs on the data minterm bus 
lower four bits, indicating a don't care condition for the 
emulation data bus lower byte. Schematics U, 10*. 



High Enable. 

Enables analyzer to begin run mode. 



Schematic 2. 



High Enable Time/State Counter. 

Enables first U bits of the Time/State Counter to increment. 
Schematics 5*» 9« 



H/ETSCC High Enable Time/State Counter Carry. 

Carry output pulse of first four bits of the counter. Enables 
succeeding U bit counters to increment only during a carry 
pulse. Schematics 7, 9*- 

H/EUB High Enable Upper Byte. 

Enables dummy byte to place all highs on the data minterm bus 
upper four bits, indicating a don't care condition for the 
emulation data bus upper byte. Schematics 10*. 

H/IC High Index Clock. 

Clocks the Memory Index and Occurrence Covmters*, also used 
when loading the Index Counters. It is derived from the 
Timing Generator. Schematics 2*, 6, J. 

H/MACO-7 High Memory Address Counter Bus 0-7. 

Addresses the State Storage and Count Storage RAMs. During an 
analysis trace, the addresses are incremented by the analy- 
zer. During unloading of the RAMs and PV, the addresses are 
incremented under control of the mainframe CPU. 
Uses positive logic: high = 1, low = 0. 
Schematics 7*, 8, 9, 11. 

H/MACC High Memory Address Counter Carry. 

Indicates the Memory Address Counter has counted all 256 
addresses. Schematic J. 



H/MC High Measurement Complete. 

Indicates to the mainframe CPU that the trace is 
Schematics 7*» 11. 



complete . 
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Table 8-1. Mnemonics, sheet 5 of 12 



Mnemonic 


Description 


H/MCD 


High Drive BNC2 At Measurement Complete. 

Drives BNC2 on rear panel when the analysis measurement is 
compj.ete. ocnemaxic jij.. 


H/MICC 


High Memory Index Counter Carry. 

Indicates that Memory Index Counter has reached its terminal 
covuit. Schematic 7. 


H/MICE 


High Memory Index Coimter Enable. 

Enables Memory Index Counter to increment. Schematic 7- 


n/HS 


High Memory Start. 

Indiates to the analyzer that its memory is going to be 
accessed by the mainfrsune CPU. It is driven by the CPU. 
Schematics 2, 10*. 


H/OCC 


High Occurrence Counter Carry. 

Indicates that the Occurrence Counter has reached its 
terminal count. Schematics 5> 6*. 


n/Qy 


High Covinter Overflow Flag. 

Indicates the Time/State Counter has overflowed. 
Schematics 7*, H- 


H/rV 


High Performance Verification. 

Indicates perfomjajice verification is being run; prevents the 
logic analyzer from running in the analysis mode. 
Schematics 2, 10*. 


H/QUAL 


High Qualify. 

Indicates that the requirements for L/QUAL or L/TRIG have 
been meet. Schematic 7> 


TT /ni III.' 

H/RTE 


High Receive Trigger Enable. 

Enables analyzer to receive a trigger enable over the Inter 
Module Bus (1MB). Schematics 3, 11*. 


H/RUN 


High Run. 

Starts emd stops the logic analyzer's functions. Derived from 
either the Timing Generator or the mainframe CPU. 
Schematics 2*, 7, 9, 11. 


H/STB 


High Strobe. 

Indicates to the ajialyzer that the mainframe CPU is 
performing a read or write from the analyzer memory. 
Schematics 2, 10*. 
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Table 8-1. Mnemonics, sheet 6 of 12 



Mnemonic 



Description 



H/TA High Trigger On AME (Store on Range). 

Directs valid patterns flagged by AMEl and AME2 to cause a 
trigger; and patterns flagged by Raaigel and Range2 to be 
stored. Schematics 5» 11* • 



H/TCE High Time Covmt Enable. 

Enables 6U0 ns time cotmter. 



Schematic 9< 



H/TEF High Trigger Enable Flag. 

Indicates to the mainframe CPU the status of the Inter Module 
Bus (1MB) Trigger Enable line. Schematics 3*, 11. 

H/TEP High Trigger Enable Point. 

Confirms that the analyzer has found its trigger enable 
point. Schematics 7*» 11. 

H/TP High Trace Point. 

Confirms that the logic analyzer has found the trace point. 
Also, stops the Occurrence Counters. Schematics 3, 7*» 11. 

H/TPD High Drive BNCl At Trace Point. 

Drives BNCl on rear panel when the analysis measurement is 
is at trace point. Schematic 11. 

H/WP High Wrap. 

Shows the mainfreune CPU that the State Storage and Count 
Storage RAMs have been filled and then written over again. 
Schematic 7*, 11. 

H/XTR High External Trigger. 

Indicates to the mainframe CPU that the analyzer has 
received a trigger from auiother module. Schematics 3*, 11, 5. 

HB/AO-7 High Buffered Address Bus 0-7- 

Addresses the State Storage RAMs and State Recognition RAMs. 
Also, used as data input for Memory Address Coimters . It is 
inverted version of mainfraone CPU address bus lines L/AO-7. 
Uses positive logic: High = 1, low = 0. 
Schematics 1, 7, 11*; HB/AO on 2, 11*. 

L/AO-10 Low Address Bus 0-10. 

Address bus from the mainframe CPU. 

Uses negative logic: high = 0, low = 1. Schematics 10*, 11*. 
L/ANAL Low Analysis. 

Signals the analysis board to begin its cycle; driven by the 
emulator. Schematics 1*, 2, 10. 
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Table 8-1. Mnemonics, sheet 7 of 12 



Mnemonic 



Description 



L/BKG Low Background. 

Indicates to the analyzer that the emulator is in background 
memory (ie. non-real time). It is driven by the emulator. 
Schematic 9- 

L/BRK Low Break. 

Stops emulation, and indicates High Trace Complete or High 
Trace Point has occurred. Schematic J. 

L/BS Low Bus Strobe. 

Gates data out of the eoialyzer onto the bi-directional data 
bus to the mainframe CPU. Schematics 10*, 11. 

L/CB Low Write Control Bits. 

Clocks Control Bits latch and Emulator Bus Control latch. 
Schematics 1, 10*, 11. 

L/DO-15 Low Data Bus 0-15. 

Bi-directional data bus from mainframe CPU. 

Uses negative logic: high = 0, low = 1. Schematic 11. 

L/DGMC Low Drive Gated Master Clock. 

Drives Gated Master Clock Inter Module Bus (1MB) signal. 
Schematics 2, 11*. 



L/DGMCEN Low Drive Gated Master Clock Enable. 

Enables drive GMC drive. Schematics 2*. 



3. 



L/DOUTO-15 Low Data Output Bus 0-15. 

Data output bus from the Memory Index Counter, State 
Storage, and Time/State Counter Storage. It is gated onto 
the bi-directional data bus to the mainframe CPU. 
Uses negative logic: high = 0, low = 1. 
Schematics 7*, 8*, 9*, 11. 

L/EAO-23 Low Emulator Address Bus 0-23- 

Emulator address bus that is monitored by the analysis board. 
Uses negative logic: high = 0, low = 1. Schematic 1. 



L/EBUP Low Enable Byte Upper. 

Indicates to the Word/Byte latches that the emulator is using 
only bits L/ED8-15 (upper byte) of the emulator data bus. It 
is sent by the emulator over the emulator bus. Schematic 10. 

L/EBYT Low Emulation Byte Mode. 

Indicates to the Word/Byte latches that the emulator is using 
only bits L/EDO-7 (lower byte) of the emulator data bus. It 
is sent by the emulator over the emulator bus. Schematic 10. 
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Table 8-1. Mnemonics, sheet 8 of 12 



Mnemonic Description 



L/EDO-15 Low Emulator Data Bus 0-15. 

Emulator data bus that is monitored by the ajialysis board. 
Uses negative logic: high = 0, low = 1. Schematic 1. 

L/EIT Low Enable Internal Trigger. 

Indicates that another module has enabled the analyzer to 
begin its trace. Schematics 3*, 5» 

L/ESO-7 Low Emulator Status Bus 0-7. 

Emulator status bus that is monitored by the analysis board. 
Uses negative logic: high = 0, low = 1. Schematic 1. 

L/GMCEN Low Gated Master Clock Enable. 

Enables GMC drive circuit. Schematics 2*, 3- 

L/ID Low Identification. 

Requests the aoialysis board identification be sent to the 
mainframe CPU over the bi-directional bus lines L/Dl and 
L/D8. The signal originates in the I/O circuitry of the main- 
frajne. Schematic 10. 

L/IR-1 Low Interrupt Request 1. 

Interrupt line to mainfraune CPU, driven by the analyzer. 
Schematic 7. 

L/MACSEL Low Memory Address Counter Select. 

Allows data to be loaded from the mainfrsune CPU address bus 
into the Memory Address Counters. Schematic 7, 10*. 

L/MC Low Measurement Complete. 

Indicates the analyzer has finished the trace. 
Schematics 2, 7*, 11. 

L/MCE Low Measurement Complete Enable. 

Clocks the Measurement Complete latch. Schematic J. 

L/MEF Low Master Enable Flag. 

Indicates condition of Master Enable line. Schematics 2, 3*. 

L/MICO-7 High Memory Index Counter Bus 0-7, 

Data output bus from Memory Index Counter. 

Uses negative logic: high = 0, low = 1. Schematic 7. 

L/MICSEL Low Memory Index Counter Select. 

Allow data to be loaded from the mainframe CPU bi-directional 
data bus (bits L/DO-7) into Memory Index Counters. 
Schematics 7, 10*. 
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Table 8-1. Mnemonics, sheet 9 of 12 



Mnemonic 


Description 


L/MR 


Low Master Reset. 

Resets or clears various flip flops, and counters, preparing 
the smalyzer for the next run. It comes from the mainframe 
CPU. Schematics 7, 10*. 


L/OCCSEL Low Occurrence Counter Select. 

Allows the Occurrence Covmters to be loaded with data 
from the mainframe CPU bi-directional data bus. 
Schematics 6, 10*. 


L/OCEM 


Low Occurrence Coimter Enable. 

Enables Occurrence Counters to count. Schematics 5» 6*. 


L/POP 


Low Power-On-Pulse. 

Indicates to the aoialyzer that power has been applied to the 
system; driven by mainframe power supply. Schematic 11. 


L/PV 


Low Performance Verification. 

Indicates that PV is being run and prevents the analyzer 
from running in the analysis mode. Schematics 2, 10*. 


L/QUAL 


Low Qualify. 

Indicates that the information on the emulator bus satisfies 
the requirements of the trace specifications. 
Schematics 5*» 7. 


L/RCH 


Low Read Covmt, High. 

Enables read of highest 8 bits in the Time/State Counter 
Storage. Schematics 9» 10*. 




Low Read Count , Low . 

Enables read of lowest l6 bits in the Time/State Counter 
Storage. Schematics 9» 10*. 


L/REAH 


Low Read Emulator Address, High Byte. 

Enables read of highest 8 bits of emulator address in the 
State Storage RAMs. Schematics 8, 10*. 


L/REAL 


Low Read Emulator Address, Low Word. 

Enables read of lowest l6 bits of emulator address in the 
State Storage RAMs. Schematics 8, 10*. 


L/RED 


Low Read Emulator Data. 

Enables read of l6 bit emulator data bus in the State Storage 
RAMs. Schematics 8, 10*. 


L/RES 


Low Read Emulator Status . 

Enables read of 8 bit emulator status bus in the State 
Storage RAMs. Schematics 8, 10*. 
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Mnemonic 



Description 



L/RF Low Read Flags. 

Gates analyzer status flags onto the Low Data Output bus. 
Schematics 10*, 11. 

L/RH Low Run/Halt, 

Indicates whether the amalyzer is in the run or halt mode. 
Low = run. Schematics 2, 10*. 

L/RME Low Receive Master Enable. 

Allows Inter Module Bus (1MB) Master Enable signal to be 
received from ajiother module by the analyzer. 
Schematics 3, 11*- 

L/RP Low Read Pointers. 

Gates the 8 bit Memory Index Counter output onto the Low 
Data Output bus. Schematics 7» 10*, 11. 

L/RTR Low Receive Trigger. 

Allows the analyzer to receive the Inter Module Bus (1MB) 
Trigger signal from another module. Schematics 3, 11*. 

L/RUN Low Run. 

Starts amd stops the logic analyzer's functions. Derived from 

either the Timing Generator or the mainfrsune CPU. 

Schematics 2*, 5- 

L/RW Low RAM Write. 

Enables write to State Storage RAMs axid Time/State Counter 
Storage RAMs. Schematics 2*, 8, 9. 

L/SEL Low Select. 

Allows the analyzer's identification code to be returned over 
the mainframe CPU bi-directional data bus. It is also used 
to enable the analyzer during raeasurments. Schematic 10. 

L/STB Low Strobe. 

When the mainframe CPU is writing, indicates that there is 
valid data on the bi-directional data bus. When the mainframe 
CPU is reading, indicates that data may be placed on the bus. 
Schematic 10. 

L/STM Low Start Memory. 

Signal from mainframe processor that indicates a memory 
operation is beginning. Schematic 10. 



L/TCK Low Time Clock. 

Input to the 61*0 ns Coxmt Time Synchronizer, 
from B/25MHZ. Schematic 9. 



It is derived 



8-15 



Service - Model 6i4302A 



Table 8-1. Mnemonics, sheet 11 of 12 



Mnemonic Description 



L/TEP Low Trigger Enable Point, 

Indicates that the analyzer is has found its trigger enable 
point. Schematics 5» ?*• 

L/TEPC Low Trigger Enable Point Control, 

Controls setting of the Trace Point latch. Schematics 7, 11*. 

L/TP Low Trace Point, 

Indicates that the analyzer has found the trigger word or 
sequence. It is routed from the analyzer board through the 
motherboard to connector BNCl on the rear panel for trigger- 
ing external devices. Schematics 5» 7*, 11. 

L/TPE Low Trace Point Enable. 

When Trace Point is found, enables the Memory Index Covuiters 
to increment. Schematic 7. 

L/TRIG Low Trigger. 

Indicates that the trace specification has been satisfied. 
Schematic 5*» 7. 

L/WADM Low Write Address & Data Minterms. 

Enables write to highest ^4 bits of the Address Minterm RAMs 
and all 8 bits of the Data Minterm RAMs, Schematics U, 10*. 

L/WASM Low Write Address & Status Minterms. 

Enables write to lower 8 bits of Address Minterm and the k 
bits of Status Minterm. Schematics U, 10*. 

L/WRT Low Write, 

Enables the mainframe CPU to write to the analyzer; produced 
by the CPU. Schematic 10. 



LB/DO-15 Low Buffered Data Bus 0-15. 

Used to prograun Occurrence Counters and Control Bits Latch, 
Also, bits 0-7 are used to load the Memory Index Counter. It 
is the buffered version of the bi-directional data bus from 
the mainframe CPU. Uses negative logic: high = 0, low = 1. 
Schematics k, 6, 7, 11*. 



LHB/AO Latched High Buffered Address 0. 

Latched version of HB/AO. Schematics 2*, 3. 

LL/EB Low Latched Emulator Bus. 

Latched emulator bus that includes Low Latched Emulator Ad- 
dress Bus, Low Latched Emulator Data Bus, and Low Latched 
Emulator Status Bus. Uses negative logic: high = 0, low = 1. 
Schematics 1*, U, 8. 
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Table 8-1. Mnemonics, sheet 12 of 12 



Mnemonic Description 



POL Polarity. 

Determines polarity of L/MC and L/TP. 
software and is not operator defined. 



It is controlled by 
Schematic 11. 



RANGEl Data and Status Range Qualify. 

Indicates whether the emulator data bus and status bus are 
within the singly bounded range within the trace 
specification. Schematic 5- 

RANGE2 Address Range Qualify. 

Indicates whether the emulator address bus is within the 
doubly botinded range in the trace specification. Schematic 5- 

RHl Run/halt Latch Input. 

Input to the Run/halt latch that indicates run or halt mode. 
Schematic 2. 



SMO-7 Status Minterm Bus 0-7. 

Data output bus from State Recognition Storage RAMs that in- 
dicates whether trace specifications for emulation status 
have been detected. Uses positive logic: high =1, low = 0. 
Schematics U*, 5- 



TGl-U Timing Generators. 

Various signals in the Timing Generator. 



Schematic 2. 
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GENERAL 

All signals flow from left to right, relative to the symbol's orientation with inputs on the left side of the symbol, and 
outputs on the right side of the symbol (the symbol may be reversed if the dependency notation is a single term.) 

All dependency notation is read from left to right (relative to the symbol's orientation). 

An external state is the state of an input or output outside the logic symbol. 

An internal state is the state of an input or output inside the logic symbol. All internal states are True = High. 
SYMBOL CONSTRUCTION 

Some symbols consist of an outline or combination of outlines together with one or more qualifying symbols, and the 
representation of input and output lines. 



INPUTS ^ 





& 

U98 

















OUTPUTS 



Some have a common Control Block with an array of elements: 

CHIP 

FUNCTION 



COMMON 
CONTROL- 
INPUTS 



ARRAY 
ELEMENTS 



INPUTS 




3 ^ 


7D [0] 


— 14 


4 


13 


7D [1] 


5 


12 


7D [2] 


6 


11 


7D [3] 







CONTROL 
BLOCK 



COMMON 
OUTPUT 



DEPENDENCY 
NOTATION 

LEAST 

SIGNIFICANT 
ELEMENT 



OUTPUTS 



MOST 
• SIGNIFICANT 
ELEMENT 



CONTROL BLOCK - All inputs and dependency notation affect the array elements directly. Common outputs are 
located in the control block. (Control blocks may be above or below the array elements.) 

ARRAY ELEMENTS -All array elements are controlled by the control blockasafunctionof the dependency notation. 
Any array element is independent of all other array elements. Unless indicated, the least significant element is always 
closest to the control block. The array elements are arranged by binary weight. The weights are indicated by powers 
of 2 (shown in [ ]). 

LS-09-81 - 1 
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Table 8-2. Logic Symbols, sheet 2 of 3 



INPUTS - Inputs are located on the left side of the symbol and are affected by their dependency notation. 

Common control inputs are located in the control block and control the inputs/outputs to the array elements 
according to the dependency notation. 

Inputs to the array elements are located with the corresponding array element with the least significant element 
closest to the control block. 

OUTPUTS - Outputs are located on the right side of the symbol and are effected by their dependency notation. 
Common control outputs are located in the control block. 

Outputs of array elements are located in the corresponding array element with the least significant bit closest to 
the control block. 

CHIP FUNCTION - The labels for chip functions are defined, i.e., CTR - counter, MUX - multiplexer. 
DEPENDENCY NOTATION 

Dependency notation is always read from left to right relative to the symbol's orientation. 

Dependency notation indicates the relationship between inputs, outputs, or inputs and outputs. Signals having a 
common relationship will have a common number, i.e., C7 and 7D....C7 controls D. Dependency notation 
2,3,5,6+/1,C7 is read as when 2 and 3 and 5 and 6 are true, the input will cause the counter to increment by one 
count, or (/) the input (C7) will control the loading of the input value (7D) into the D flip-flops. 

The following types of dependencies are defined: 



a. AND (G), OR (V), and Negate (N) denote Boolean relationship between inputs and outputs In any 
combination. 

b. Interconnection (Z) indicates connections inside the symbol. 

c. Control (C) identifies a timing input or a clock input of a sequential element and indicates which inputs are 
controlled by it. 

d. Set (S) and Reset (R) specify the internal logic states (outputs) of an RS bistable element when the R or S 
input stands at its internal 1 state. 

e. Enable (EN) identifies an enable input and indicates which inputs and outputs are controlled by it (which 
outputs can be in their high impedance state). 

f. Mode(M) identifies an input that selects the mode of operation of an element and indicates the inputs and 
outputs depending on that mode. 

g. Address (A) identifies the address inputs. 

h. Transmission (X) identifies bi-directional inputs and outputs that are connected together when the 
transmission input is true. 



DEPENDENCY NOTATION SYMBOLS 



A 


Address (selects inputs/outputs) (indicates binary range) 


N 


Negate (compliments stale) 


C 


Control (permits action) 


R 


Reset Input 


EN 


Enable (permits action) 


S 


Set Input 


G 


AND (permits action) 


V 


OR (permits action) 


M 


Mode (selects action) 


Z 


Interconnection 






X 


Transmission 



LS-09-81 - 2 
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Table 8-2. Logic Symbols, sheet 3 of 3 



n Analog Signal 
& AND 
I I Bit Grouping 
[> Buffer 

! Compare 
^ Dynamic 

=1 Exclusive OR 

"L Hysteresis 

? Interrogation 

— Internal Connection 



OTHER SYMBOLS 

Inversion 
O Negation 

Nonlogic Input/Output 
^ Open Circuit (external resistor) 
^ Open Circuit (external resistor) 
>1 OR 

^ Passive Pull Down (internal resistor) 
^ Passive Pull Up (internal resistor) 
~l Postponed 

Stiift Left (or down) 



— Shift Right (or up) 



Solidus (allows an input or output to have 
more than one function) 



/ 

V Tri-State 



( ) 
[ ] 



Causes notation and symbols to effect 
inputs/outputs in an AND relationship, and to 
occur in the order read from left to right. 

Used for factoring terms using algebraic 
techniques. 

Information not defined. 

Logic symbol not defined due to complexity. 



LABELS 



BG Borrow Generate 

Bl Borrow Input 

BO Borrow Output 

BP Borrow Propagate 

CG Carry Generate 

CI Carry Input 



CO Carry Output 

CP Carry Propagate 

CT Content 

D Data Input 

E Extension (input or output) 

F Function 



J 
K 

P 
T 

+ 



J Input 
K Input 
Operand 
Transition 
Count Up 
Count Down 



MATH FUNCTIONS 



2, Adder 

ALU Arithmetic Logic Unit 

COMP Comparator 

DIV Divide By 

= Equal To 



> Greater Than 

< Less Than 

CPG Look Ahead Carry Generator 

TT Multiplier 

P-Q Subtracter 



CHIP FUNCTIONS 



BCD Binary Coded Decimal 

BIN Binary 

BUF Buffer 

CTR Counter 

DEC Decimal 



DIR 

DMUX 

FF 

MUX 

OCT 



Directional 

Demultiplexer 

Flip-Flop 

Multiplexer 

Octal 



RAM Random Access Memory 

RCVR Line Receiver 

ROM Read Only Memory 

SEG Segment 

SRG Shift Register 



DELAY and MULTIVIBRATORS 

Jl_rL Astable 

1 100 ns| Delay 

in Nonretriggerable Monostable 

NV Nonvolatile 

J L_ Retriggerable Monostable 
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Table 8-3. Schematic Diagram Notes 




1 

I 

I 



9 

I 

r 

© 3 



ETCHED CIRCUIT BOARD 



FRONT PANEL MARKING 



REAR-PANEL MARKING 



MANUAL CONTROL 



SCREWDRIVER ADJUSTMENT 



ELECTRICAL TEST POINT 
TP (WITH NUMBER) 



NUMBERED WAVEFORM 
NUMBER CORRESPONDS TO 
ELECTRICAL TEST POINT NO. 

LETTERED TEST POINT 
NO MEASUREMENT AID 
PROVIDED 



(925) 



JUP = 

P/0 = 

NC = 

CW = 



WIRE COLORS ARE GIVEN 
BY NUMBERS IN PARENTHESES 
USING THE RESISTOR COLOR 
CODE 



[ (925) IS WHT-RED-GRN ) 
0- BLACK 5 -GREEN 



1 - BROWN 

2- RED 

3- ORANGE 

4- YELLOW 



6- BLUE 
7 - VIOLET 

8- GRAY 

9- WHITE 



OPTIMUM VALUE SELECTED 
AT FACTORY, TYPICAL 
VALUE SHOWN; PART MAY 
HAVE BEEN OMITTED. 



UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS 
CAPACITANCE IN PICOFARADS 
INDUCTANCE IN MICROHENRIES 



MICROPROCESSOR 

PART OF 

NO CONNECTION 

CLOCKWISE END OF VARIABLE 

RESISTOR 



COMMON CONNECTIONS. ALL LIKE-DESIGNATED POINTS ARE CONNECTED. 



NUMBER ON WHITE BACKGROUND = OFF-PAGE CONNECTION. 

LARGE NUMBER ADJACENT = SERVICE SHEET NUMBER FOR OFF-PAGE CONNECTION. 



© 



CIRCLED LETTER = OFF-PAGE CONNECTION BETWEEN PAGES OF SAME SERVICE 
SHEET. 



INDICATES SINGLE SIGNAL LINE 



NUMBER OF LINES ON A BUS 



J_iUJ 



STD-20-09-81 
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Table 8-U. Integrated Circuit to Schematic Cross Reference 





Schematic 




Schematic 


IC 


Sheet 


IC 


Sheet 


U 1 


3 


U 6k 


8 


U 3 


3 


u 65 


9 


U k 


3 


U 66 


9 


u 5 


2, 3 


U 67 


9 


U 6 


7, 9 


U 68 


9 


U 7 


1 


u 69 


9 


U 8 


1 


u 70 


9 


U 9 


1 


u 71 


5, 7 


U 10 


1 


u 72 


7 


U 11 


1 


U 73 


5, 7 


U 12 


1 


U 7k 


5 


U 13 


1 


U 75 


5 


U lU 


1 


u 76 


7 


U 15 


1 


U 77 


11 


U 16 


1 


U T8 


7 


U 17 


1 


U 80 


11 


U 18 


1 


u 81 


9 


U ^.9 


2, 3 


U 82 


9 


U 20 


2 


u 83 


9 


U 23 


2 


U 8U 


9 


U 2k 


2, 3 


u 85 


9 


U 25 


10 


U 86 


9 


U 26 


k 


u 87 


6 


U 27 


u 


U 88 


7 


U 28 


U 


u 89 


3, 7 


U 29 


U 


u 91 


5, 7 


U 30 




u 92 


5, 9 


U 31 


It 


U 93 


7 


U 32 


u 


u 91* 


7 


U 33 


u 


U 95 


7 


U 3U 


u 


u 96 


U 


U 36 


2 


U 97 


5 


U 38 


9 


U 98 


5 


U 39 


3 


U 99 


5 


U 1*0 


9 


UlOO 


5 


U Itl 


2 


UlOl 


5 


u kz 


8 


U102 


5 


U U3 


8 


UIO3 


6 


U kU 


8 


UlOU 


6 


U I45 


8 


U106 


10 


U U6 


8 


U107 


10 


U 1*7 


8 


U108 


11 


U 1*8 


8 


U109 


11 


u U9 


8 


UllO 


11 


u 50 


8 


Ulll 


11 


u 51 


3, 9 


U112 


11 


u 52 


2, 9 


UII3 


11 


U 53 


2 


UllU 


11 


u 5U 


9 


U115 


7, 10 


U 55 


2 


U116 


10, 11 


U 59 


1, 2 


U117 


10 


U 60 


9 


U118 


11 


u 61 


7, 10 


U119 


7, 10 


u 62 


8 


U121 


6 


u 63 


8 
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ICS On This Schematic 



EDGE CONNECTOR J4 TO EMULATOR 

A 



EDGE CONNECTOR J3 TO EMULATOR 
A 



EMULATOR ADDRESS BUS 

A 



EMUL/ATOR DATA BUS 

A 



EMULATOR STATUS BUS 

A 



[ CD CO 



^ m in I 



|P/0 64302A WIDE LOGIC ANALYZER 
I (64302-66501) 



/////// 




10, 11 (66 



L/CB 



7, 1 1 (83 



HB/AO-7 



FROM HOST PROCESSOR 
ADDRESS BUS 



-A 



ADDRESS 



V 




DATA 



STATUS 




LATCHED EMULATOR ADDRESS BUS (LL/EAO-231 



REF. DES. 



HP PART NO. MFG. PART NO, 



U7, 9,11,13, 1820-1917 SN7ULS2I4ON 
15,17 

U8,10 1820-1997 SN7ULS37^N 

U12,ll+,l6,l8 1820-1677 SN7US37^N 

U59 1820-2693 1820-2693 



PARTS ON THIS SCHEMATIC 



U58 resistor pack 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



20 



10 



U7-18 



+5- 



16 



IJ59 



Figure 8-2. 

Service Sheet 1, Emulator Bus Latch 
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INTERMODULE 
BUS IIMBI 



o 



i <!> 



GNO TP3 TPZ 

_rv_ [jLlCnLllInLl ® ® ® ®"'' 



— C9- U 
— Rll— 



— M — — R9 RIO- 



EDGE CDNNECTDR J3 



R7 C4— 



EDGE CDNNECTDR J4 



o 



CIO R« Clt R13— 

J 

I N 

UY- 

-C20- 



-M2- 



I 1 1 I 

— R21— 
-C33- 



-CE8- 



T IV 



' l4 

I m 
o 1" 
m I I 
= I 

1 



o 



EDGE CDNNECTDR PI 



-C41- 



TPS ® ® 6ND ® TP8 

+ 



CSS 

INTERNAL ANALYSIS BOARD 




8-2U 



Component Locator 
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ICS ON THIS SCHEMATIC 



REF . DES . 


HP PART NO. 


MFG. PART NO. 


U5 


1820-2687 


1820-2687 


U20,36 


1820-1225 


MCIO23IP 


U23 


1820-0809 


MCIOII5P 


U2U 


1820-llUU 


SN7ULS02N 


UUl 


I82O-268U 


I82O-268U 


U51 


1820-1173 


MCIOI2UL 


U52 


1820-1052 


MC10125L 


U53 


1820-1782 


AM26S02PC 


U55 


1820-2695 


1820-2695 


U59 


1820-2693 


1820-2693 


U89 


1820-1282 


SN7ULSIO9AN 



PARTS ON THIS SCHEMATIC 



C9, 10, 18, 20, 35, 36 

R1,2,3,5,6,8,9,11,23,2U 

TPl,TP2,TPl* 

1121,22,35,37,58 resistor packs 



IC POWER SUPPLY 
PIN CONFIGURATION 





U5, 24, 41 







-5.2- 



17W 



U20, 23, 36 



+5 ^1U53, 55, 59, 89 



-5.2- 
+5 - 



U51, 52 



Figure 8-3. 
Service Sheet 2, Timing 
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Service - Model 6U302A 
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Component Locator 



EDGE CONNECTOR J2 

TO OTHER OPTION MODULES 




P/0 64302A WIDE LOGIC ANALYZER 
(64302-66501) 



;ri2 
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11 Q h/dme ^ 



^ LHB/AO 



USB 



11 (75 



L/HME 



7, 11 (34 

1 1 (eo 



iH/TP 



t H/DTR 



^ L/RTR 



11 

2 EL/ANAL 



1 1 (78 



\ H/DTE 



^L/TEP 



TPS 



-NC 



U4 
A 



-NC 



10 



12 



7, 9, 10 (29 



IK 

-AAAhi 

P/0 
U2 



V 



-5.2 



E/GMC 1 



EL/ME 2 



EL/TE 3 



EH/TR 4 
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5 



470 
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U35 
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0; 



H/XTH 



11 



H/TEF 



16)11 



Service - Model 6U302A 
ICS ON THIS SCHEMATIC 



REF. DES. 


HP PART NO. 


MFG. PART NO. 


Ul 


1820-1225 


MCIO23IP 


U3 


1820-2359 


FlOOlUPC 


UU,51 


1820-1173 


MC1012ltL 


U5 


1820-2687 


1820-2687 


U19 


1820-1052 


MCIOI25L 


U2lt 


I82O-III4I+ 


SN7ULS02N 


U39 


1820-1197 


SN7I+LSOON 



PARTS ON THIS SCHEMATIC 



U2, 35*58 resistor packs 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



14 



U5, 24, 39 



-5.2- 



1, 16 



Ul 



-5.2 ~ 

+5 9 



16 



U4, 19, 51 



Figure 8-k. 

Service Sheet 3, Inter Module Bus (1MB) 
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Service - Model 6I4302A 
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Component Locator 
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Service - Model 61t302A 



ICS ON THIS SCHEMATIC 



P/O 64302A WIDE LOGIC ANALYZER (64302-6650 1) 

\ LL/EB 



FROM HOST PROCESSOR ADDRESS BUS 
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0i 
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0 
255 
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G3 IREADI 
i8_t. EN 




REF. DES. 

U26,27,31, 

32,33, 

U28,29 

U30 

U3U 

U92 

U96 



HP PART NO. 
I816-I33U 

1816-1308 
1816-1092 
1816-1092 
1820-0683 
1820-1917 



MFG. PART NO. 

93U22DC 

93LU22PC 

1816-1092 

1816-1092 

SNjltOUN 

SN7ULS2l|0N 



> LL/ESO 
LL/ESl 



^ LL/ES2 




PARTS ON THIS SCHEMATIC 




IC POWER SUPPLY 
PIN CONFIGURATION 



14L 

+5 y|U92 




10 (44 



tH/EUB 



10 («WELB_ 



BUFFER/ 
□RIVER 



IT ENl 
rr EN2 



19)5 



+5. 



22 I 

■^U26-29, 31-33 



20 

+5 U96 



+5- 



16 



U30, 34 



V 



UPPER/LDMER 
DUMMY BYTE 



(20 5 



Figure 8-5. 

Service Sheet k. State Recognition Storage 
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Service - Model 6U302A 



INTERMODULE 
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■ C65 

E430Z B BSSOl B 
INTERNAL ANALVSIS BOARD 



o 
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Component Locator 



P/0 64302A WIDE LOGIC ANALYZER (64302-66501) 

3 0tzm 



3. 11 (l5 
7.11 (32 




Service - Model 6lt302A 
ICS ON THIS SCHEMATIC 





HP PART NO 


MFG PART NO 


U71 


1820-2690 


1820-2690 


U73 


1820-1158 


SN7US51N 


U7U,75,101, 


1820-0691 


SN7US6UN 


102 






U91,98 


1820-2685 


1820-2685 


U92 


1820-0683 


smiksohn 


U97,99,100 


1820-2687 


1820-2687 



PARTS ON THIS SCHEMATIC 




IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



14 U71, 73-75, 91, 92, 
97-102 



J5 



Figure 8-6. 

Service Sheet 5, State Recognition Decoding 
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Service - Model 6U302A 
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Component Locator 



Service - Model 6U302A 
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■NC 



15 H/OCC 



25 )5 



-NC 
-NC 
-NC 
-NC 



ICS ON THIS SCHEMATIC 



R£F . DES . 


HP PART NO. 


MFG. PART NO. 


U87,103,10lt, 


I82O-IU3O 


SN7ULSI6IAN 


121 







PARTS ON THIS SCHEMATIC 




IC POWER SUPPLY 
PIN CONFIGURATION 



-1-5 • 



16 



U87, 103, 104, 121 



._16 



Figure 8-7. 

Service Sheet 6, Occurrence Counter 
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Service - Model 6U302A 
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Service - Model 6U302A 



P/O B4302A WIDE LOGIC ANALYZER 
(B4302-BB501) 
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...J 



ICS ON THIS SCHEMATIC 



REF. DES. 


HP PART NO. 


MFG. PART NO. 


U6 


1820-0682 


SN7USO3N 


U6l 


I82O-268U 


I82O-268U 


U71 


1820-2690 


1820-2690 


U72,88 


1820-2693 


1820-2693 


U73 


1820-1158 


SN7US5IN 


U76,93,9*t,95 


I82O-IU3O 


SN7ULSI6IAN 


U78 


I82O-202U 


SN7ULS2UltN 


U89 


1820-1282 


SN7ULSIO9AN 


U91 


1820-2685 


1820-2685 


UII5 


1820-0269 


SN7U03N 


UII9 


1820-1202 


SN7ULS10N 



PARTS ON THIS SCHEMATIC 



R26,27 

U58 resistor pack 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



14 



U6, 61. 71,73, +5 
91, 115, 119 



201 

"Tol U78 



+5- 



_I6|U72, 76, 88. 89. 
1393-95 



Figure 8-8. 

Service Sheet 7 State Storage Control 
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Service - Model 61t302A 
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Service - Model 6U302A 



P/0 64302A WIDE LOGIC ANALYZER (64302-BB50 1) 




ICS ON THIS SCHEMATIC 



REF. DES. 
U8, 149,50, 

62,63,61+ 



HP PART NO. MFG. PART NO. 
1816-1308 93L1422PC 



PARTS ON THIS SCHEMATIC 




39)7, 9. 1 1 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



22 I 

~T| U42-50, 62-64 



8 



Figure 8-9. 
Service Sheet 8, State Storage 
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Service - Model 61t302A 
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Component Locator 



Service - Model 6U302A 



ICS ON THIS SCHEMATIC 




REF. DES. 

U6 

U38 

uUo 

U51 

U52 

U5U 

u6o 

u65,66,67, 

68,69,70 

U8l,82,83, 

8it,85,86 

U92 



HP PART NO. 

1820-0682 
I82O-I9J4U 
I82O-268U 
1820-1173 
1820-1052 
1820-2685 
I82O-IU75 
1816-1308 

I82O-IU3O 

1820-0683 



MFG. PART NO. 

SN7USO3N 

MCIOI3OL 

I82O-268U 

MCIOI2UL 

MC10125L 

1820-2685 

93S16DC 

93LU22PC 

SN7ULSI6IAN 

SN7USOUN 



PARTS ON THIS SCHEMATIC 



C26,27 
LI 

R7, 10, 18, 19, 20, 21, 22, 25 
U37»58 resistor packs 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5 



14 



X| U6. 40, 54, 92 ' " 8] U65-70 





8JU60, 81-86 



-5.2- 




+5. 



16 



U61, 52 



V 



Figure 8-10. 

Service Sheet 9« Time/State Counter and Storage 
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Service - Model 6U302A 
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Service - Model 61t302A 



EDGE CONNECTOR J3 
TO EMULATOR 



d3 

P/0 64302A WIDE LOGIC ANALYZER 
(64302-66501) 



3, 7, 9 (28 



BL/MRl 
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NOTE ; 
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BEING USED. SEE SECTION IV 
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ADDRESS BUS 

FROM HOST PROCESSOR 



ICS ON THIS SCHEMATIC 



REF. DES. 


HP PART NO. 


MFG. PART NO. 


U25 


1820-1282 


SN7I+LSIO9AN 


U6l 


1820-2681* 


I82O-268U 


U106,107 


1820-1216 


SN7ltLS138N 


UII5 


1820-0269 


SN7lt03N 


UII6 


1820-1199 


SN7l*LS0ltN 


UII7 


I820-IIUI4 


SN7ULS02N 


UII9 


1820-1202 


SN7ULSION 



PARTS ON THIS SCHEMATIC 



RI3 

TP6,TP7,TP8 



IC POWER SUPPLY 
PIN CONFIGURATION 



+5- 



4iJ 

7T|U61, 115-117, 119 



+5- 



161 

TJU25, 106, 107 



J10 



EDGE CONNECTOR PI 
TO MOTHERBOARD 



Figure 8-11. 

Service Sheet 10, Read/Write Control 

8-ltl 



Service - Model 6U302A 



INTERMODULE 

BUS (WBI 



o 



— C9- 
— Rll— 



GND TP3 TPZ 

|:Ri][^|:R3] ® ®_® (S)""' 

— R8 — — R9 RIO— 



EDGE CONNECTOR J3 



-C3— RT 



EDGE CONNECTOR J4 



o 



-CIO R12 Cll Rll— 



I M 

Y 
€20- 



-C34- 



I I I I 

— RZt— 
-C3V 



U 
mm 

I I 
U ' If 



o 



EDGE CONNECTOR PI 



TPS ® ® GNO 



® TP8 

+ 



■ C65 

64302 B GESDl 
INTERNAL ANALYSIS BOARD 



o 



Component Locator 
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SIGNATURE TABLE: LOOP A 



Loop A signatures are valid while running the Halt Mode Control Logic 
Tests. 

Start = Positive edge of TP2 on the 6H1OOA mainframe 10 board, or 
TP5 on the 61tllOA mainframe CPU/IO board. 

Stop = Negative edge of TP2 on the 6I4IOOA mainframe 10 board, or 
TP5 on the 6I4IIOA mainframe CPU/IO board. 

Clock = Negative edge of UII7 pin 1 on the Wide Logic Analyzer. 

Ground = Use a ground lead from probe to a ground point on the Wide 
Logic Analyzer. 

Clock Qualifier = No qualified clocks are necessary. 

ECL signatures require a 5005A Signature Analyzer: 

To change from TTL to ECL > 

press the data threshold button three times. 

To change from ECL to TTL > 

press the data threshold button five times. 

High = indicates a solid HIGH on the node under test. 
Low = indicates a solid LOW on the node under test. 

All logic is positive logic. 

Vh = 5099 
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SIGNATUKE TABLE: LOOP B 

Loop B signatures are valid uhile running the Halt Mode Storage RAM 
Tests. 

Start = Positive edge of TP2 on the 6klOOA. mainframe 10 board, or 
TP5 on the 6U110A mainframe CPU/IO board. 

Stop = Negative edge of TP2 on the 6UIOOA mainframe 10 board, or 
TP5 on the 6U1IOA mainframe CPU/IO board. 

Clock = Negative edge of UllT pin 1 on the Wide Logic Analyzer. 

Ground = Use a ground lead from probe to a ground point on the Wide 
Logic Analyzer. 

Clock Qualifier = No qualified clocks are necessary. 

ECL signatures require a ^OO^A Signature Analyzer: 

To change from ITL to ECL > 

press the data threshold button three times. 

To change from ECL to TTL > 

press the data threshold button five times. 

High = indicates a solid HIGH on the node under test. 
Low = indicates a solid LOW on the node under test. 

All logic is positive logic. 

Vh = 87UU 
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SIGNATURE TABLE: LOOP C 

Loop C signatures are valid while running the Halt Mode Index RAM Data 
Tests. 

Start = Positive edge of TP2 on the 61tl00A mainframe 10 board, or 
TP5 on the 6UIIOA mainframe CPU/IO board. 

Stop = Negative edge of TP2 on the 6i4lOOA mainframe 10 board, or 
TP5 on the 614110A mainframe CPU/IO board. 

Clock = Negative edge of U117 pin 1 on the Wide Logic Analyzer. 

Ground = Use a ground lead from probe to a ground point on the Wide 
Logic Analyzer. 

Clock Qualifier = No qualified clocks are necessary. 

ECL signatures require a 5005A Signature Analyzer; 

To change from TTL to ECL > 

press the data threshold button three times. 

To change from ECL to TTL > 

press the data threshold button five times. 

High = indicates a solid HIGH on the node under test. 
Low = indicates a solid LOW on the node under test. 

All logic is positive logic. 
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SIGNATURE TABLE: LOOP D 



Loop D signatures are valid while running the Halt Mode Index RAM 
Address Tests . 

Start = Positive edge of TP2 on the 61*100A mainframe 10 board, or 
TP5 on the iifllOA mainframe CPU/IO board. 

Stop = Negative edge of TP2 on the 6I4IOOA mainframe 10 board, or 
TP5 on the 6U1IOA mainframe CPU/IO board. 

Clock = Negative edge of U117 pin 1 on the Wide Logic Analyzer. 

Ground = Use a grotmd lead from probe to a ground point on the Wide 
Logic Analyzer. 

Clock Qualifier = No qualified clocks are necessary, 

ECL signatures require a 5005A Signature Analyzer: 

To change from TTL to ECL > 

press the data threshold button three times. 

To change from ECL to TTL > 

press the data threshold button five times. 

High = indicates a solid HIGH on the node under test. 
Low = indicates a solid LOW on the node under test. 

All logic is positive logic. 

Vh = FP9P 
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SIGNATURE TABLE: LOOP E 



Loop E signatures are valid while running the Run Mode Tests. 

Start = Positive edge of TP2 on the filjlOOA mainframe 10 board, or 
TP5 on the gltllOA mainframe CPU/IO board. 

Stop = Negative edge of TP2 on the 61tlOOA mainframe 10 board, or 
TP5 on the 6I4IIOA mainframe CPU/IO board. 

Clock = Negative edge of U117 pin 1 on the Wide Logic Analyzer. 

Ground = Use a ground lead from probe to a ground point on the Wide 
Logic Analyzer. 

Clock Qualifier = No qualified clocks are necessary. 

ECL signatures require a 5005A Signature Analyzer: 

To change from ITL to ECL > 

press the data threshold button three times. 

To change from ECL to TTL > 

press the data threshold button five times. 

High = indicates a solid HIGH on the node under test. 
Low = indicates a solid LOW on the node under test. 

All logic is positive logic. 
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Loop F signatures are valid while running 1MB Internal Stimulus Tests. 

Start = Positive edge of TP2 on the 61(100A mainframe 10 board, or 
TP5 on the 6U1IOA mainframe CPU/IO board. 

Stop = Negative edge of TP2 on the 6UIIOA mainframe 10 board, or 
TP5 on the 6UIIOA mainframe CPU/IO board. 

Clock = Negative edge of U117 pin 1 on the Wide Logic Analyzer. 

Ground = Use a ground lead from probe to a ground point on the Wide 
Logic Analyzer. 

Clock Qualifier = No qualified clocks are necessary. 

ECL signatures require a 3003A Signature Analyzer: 

To change from TTL to ECL > 

press the data threshold button three times. 

To change from ECL to TTL > 

press the data threshold button five times. 

High - indicates a solid HIGH on the node iinder test. 
Low = indicates a solid LOW on the node under test. 

All logic is positive logic. 

Vh = 806F 
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SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



Product Line Sales/Support Key 

Kty Product UiM 

A Analytlcil 

CM Cofflpotimti 

C CoflipiittrSyttMitSalMonly 

CH ComputarSyitmitHardwtriSalMindSarvlcM 

CS ComputarSyitwrnSonwiraSalMMdStntcM 

E EiNtronicliiitniiMntitlltniiraiMiilSintmw 

M IMiulProduett 

MP IMIcalPradiictiPrliMrySRO 

■S Mtdlcal Product! SMondMySRO 

P PonoiMl Computation Producli 

SMi only for ipociflc product In* 
" Support only lor ipoeltlc product In* 

IHPORTANT: ThoM tymboK dMignatt gwMral product Una capability. Tlwy do not 
bnura tain or support availability lor al producta within a Ina, at all locatloM. 
Contact your local aalM oflic* for intonMHon ratarding locatlom whart HP 
support la avaUablo lor ipacMc products. 



U> (tslribulors are printed in Italics. 



ANGOLA 

Telectra 

Bmpresa TScnica de Eqi4)amentos 
R Bart)osa Rodrigues, A 1-1 DT. 
Caixa Postal 6487 
LIMMDA 

Tel: 35515,35516 
EMP 

ARGENTINA 

Hewiett-Pacl<ard Argentina S.A. 
Avenida Santa Fe 2035 
Martinez 1640 BUENOS AIRES 

Tei: 798-5735, 792-1293 

Teiex: 17595 BiONAR 

Cable: ICWPACKARG 

A,E,CH,CS,P 

Biolron S.A.C.I.U. e I. 

Av Paseo Colon 221, Piso 9 

1399mtmAIIIES 

Tel: 30-4846, 30-1851 

Telex: 17595 BKmR 

U 

AUSTRALIA 

Adelaide, South Australia 
Office 

Hewien-Paci<ard Australia Ltd. 

153 Qreenliiii Road 

PARKSIDE, S.A. 5063 

Tel: 272-5911 

Telex: 82536 

Cable: HEWPARO Adelaide 

A*,CH,CM„E,MS,P 

Brisbane, Queensland 
Office 

Hewien-Pacl(ard Australia Ltd. 

10 Payne Road 

THE GAP, Queensland 4061 

Tel: 30-4133 

Telex: 42133 

Cable: HEWPARD Brisbane 

A,CH,CM,E,M,P 

Canberra, Australia 
Capital Territory 
Office 

Hewlelt-Pacitard Australia Ltd. 

121 Wollongong Street 

FYSHWICX, A.C.T. 2609 

Tei: 80 4244 

Teiex: 62650 

Cable: HEWPARD Canberra 

CH,CM,E,P 



Melbourne, Victoria Office 

Hewlett-Packard Australia Ltd. 

31-41 Joseph Street 

BUCKBUm, Victoria 3130 

Tei: 890 6351 

Telex: 31-024 

Cable: HEWPARO Meboume 

A,CH,CM,CS,E,MS,P 

Perth, Western Australia 
Office 

Hewiett-Pacitard Australia Ltd. 

261 Stirling Highway 

CUUIEIIONT, W.A. 6010 

Tei: 383-2188 

Telex: 93859 

Cable: HEWPARD Pertli 

A,CH,CM„E,MS,P 

Sydney, New South Wales 
Office 

Hewielt-Packard Australia Ltd. 

17-23 Talavera Road 

P.O. Box 308 

NORTH HYDE, N.S.W. 2113 

Tei: 887-1611 

Telex: 21561 

Cable: HEWPARD Sydney 

A,CH,CM,CS,E,MS,P 

AUSTRIA 

Hewlett-Packard Ges.m.b.h. 

Grottenhofstrasse 94 

Verkaufsburo Qraz 

A-8052 GRAZ 

Tei: 291-5-66 

Teiex: 32375 

CH,E' 

Hewlett-Packard Ges.m.b.h. 
Liebigasse 1 

P.O. Box 72 

A- 1222 VIENNA 

Tel: (0222)23-65-11-0 

Telex: 134425 HEPA A 

A,CH,CM,CS,E,lillS,P 

BAHRAIN 

GreenSalon 
P.O. Box 557 
BAHRAKI 

Tel: 255503-255950 
Telex: 84419 
P 

Wael Pharmacy 

P.O. Box 648 

BAHUm 

Tel: 256123 

Telex: 8550 WAEL BN 



BELGIUM 

Hewlett-Packard Belgium S.A./N.V. 

Bivd de la Woluwe, 100 

Woiuwedai 

B- 1200 BRUSSELS 

Tei: (02) 762-32-00 

Telex: 23-494 patoben bru 

A,CH,CM,CS,E,MP,P 

BRAZIL 

Hewlett-Packard do Brasii i.e.C. 
Ltda. 

Alameda Rio Negro, 750 

Alphaviiie 

06400 BARUERISP 

Tel: (Oil) 421.1311 

Telex: (011) 33872 HPBR-BR 

Cable: HEWPACK Sao Paulo 

A,CH,CM,CS,E,M,P 

Hewlett-Packard do Brasii I.e.C. 

Ltda. 

Avenkla Epitacio Pessoa, 4664 
22471 RIODEJANEIflO-RJ 
Tei: (021) 286.0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,li/IS,P' 

CANADA 
Alberta 

Hewlett-Packard (Canada) Ltd. 
210, 7220 Fisher Street S.E. 
CALGARY, Alberta T2H 2H8 
Tel: (403) 253-2713 
A,CH,CM,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
11620A- 168th Street 
EDMONTON, Alberta T5kl 3T9 
Tel: (403) 452-3670 
A,CH,CM.CS,E,MS,P' 

British Columbia 

Hewlett-Packard (Canada) Ltd. 
10691 SheUbrklge Way 
RICMIOND, 

British Columbia V6X 2W7 
Tel: (604) 270-2277 
Telex: 610-922-5059 
A,CH,CM,CS,E*,MS,P* 

Manitoba 

Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H 0Y1 
Tel: (204) 786-6701 
A,CH,CM,E,MS,P* 

New Brunswicic 

Hewlett-Packard (Canada) Ltd. 

37 Sheadiac Road 

MONCTON, New Brunswick E2B 2V0 

Tel: (506) 855-2841 

CH** 

Nova Scotia 

Hewlett-Packard (Canada) Ltd. 

P.O. Box 931 

900 Windmill Road 

DARTMOUTH, Nova Scotia B2Y 3Z6 

Tel: (902) 469-7820 

CH,CM,CS,E*,MS,P* 

Ontario 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontark) N6E 2S5 
Tel: (519) 686-9181 
A,CH,CM,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
6877 Qoreway Drive 
MiSSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 



Hewlett-Packard (Canada) Ltd. 
2670 Oueensview Dr. 
OHAWA, Ontark} K2B 8K1 
Tei: (613) 820-6483 
A,CH,CM,CS,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
220 Yorkland Blvd., Unit #11 
WILLOWDALE, Ontark) M2J 1R5 
Tei: (416) 499-9333 
CH 

Quebec 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKUND, Quebec Hgj 2M5 
Tei: (514)697-4232 
A,CH,CM,CS,E,MP,P- 
Hewlett-Packard (Canada) Ltd. 
Les Gaieries du Vaiton 
2323 Du Versont Nord 
STE.FOY, Quebec GIN 4C2 
Tei: (418) 687-4570 
CH 

CHILE 

Jorge Calcagniy Cla. Ltda. 

ArUroBiMe065 

Casma 16475 

SAIITUG09 

Tel: 222-0222 

Telex: Public Booth 44000 1 

A,CU,E,U 

Oympia (CMe) Ltda. 

Av. Rodrigo de Araya 1045 

Casim 256-V 

SANTIAGO 21 

Tel: (02) 22 55 044 

Telex: 240-565 OLYIM> CL 

Cable: dympiachle SanliagochSe 

CH,CS,P 

CHINA, People's Republic 
of 

China Hewlett-Packard Rep. Office 

P.O. 80x418 

1A Lane 2, Luchang SI. 

BeiweiRd., Xuanwu District 

BEUUm 

Tel: 33-1947 33-7426 
Telex: 22601 CTStP CN 
Cable: 1920 
A,CH,CM,CS,E,P 

COLOMBIA 

instrumentacldn 

H. A. Langetaek S Kier S.A. 

Carrera 4A No. 52A-26 

Aparlado Aereo 6287 

BOGOTA 1, D.B. 

Tel: 212-1466 

Telex: 44400 INST CO 

Cable: AARIS Bogota 

CM,E,U 

COSTA RICA 

Cientifica Costarricense S.A. 

Avenida 2, Cale 5 

San Pedro de Monies de Oca 

Aparlado 10159 

SANJOSS 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALmm CR 
CM,E,U 



CYPRUS 

Telerexa Ltd. 

PC. Box 4809 

14C Stasslnos Avernie 

Tel: 82698 

Telex: 2894 LEWO CY 
E,M.P 

DENMARK 

Hewlett-Packard A/S 
Datavej 52 
DK-3460 BIHKEROD 
Tei: (02)81-66-40 
Teiex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard A/S 
Roilghedsvej 32 
DK-8240 RISSKOV 
Tel; (06) 17-60-00 
Teiex: 37409 hpas dk 
CH,E 

DOMINICAN REPUBLIC 

Microprog S.A. 

Juan Tomis MejH y Cotes No. 60 
Arroyo Hondo 

SANTO Domeo 

Tei: 565-6268 

Telex: 45 10 ARENTA OR (RCA) 
P 

ECUADOR 

CYEDE Cla. LIda. 
Avenida Eloy Alfaro 1749 
Casiila 6423 CCI 
QUITO 

Tel: 450-975, 243-052 

Telex: 2548 CYEDE ED 

CM,E,P 

Hospitaiar S.A. 

Robles625 

CasUa 3590 

QUITO 

Tei: 545-250, 545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Ouito 
U 

EGYPT 

International Engkieering Assodales 
24 Hussein Hegazi Street 
Kasr-el-Aini 
CAIBO 

T^: 23829, 21641 
Telex: lEA UN 93830 
CH,CS,E,M 

Infonnatic For Systems 
22 Talaat Harb Street 
CAHK) 

Tel: 759006 

Telex: 93938 FRAm UN 

CH,CS,P 

Egyptian International Office 
for Foreign Trade 
P.O.Box 2558 
CAIRO 

Tel: 650021 

Telex: 93337 EGPOR 

P 

EL SALVADOR 

IPESA de El Salvador S.A. 

29 Avenida Norte 1216 

SAN SALVADOR 

Tel: 26-6858 26-6868 

Telex: 20539 ERISA 

A,CH,CU,CS,E,P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



FINLAND 

Hewlelt-Packard Oy 
Revonlulenlle 7 
SF-02100ESP0O 10 
Tel: 00358-0-4550211 
Telex: 9100 
A,CH,CM,CS,E,MS,P 
Hewlelt-Packard Oy 
Aatoksenkatv 10-C 
SF-40720-72 JYVASKYU 
Tel: (941) 216318 
CH 

Hewlelt-Packard Oy 
Kainvunlle 1-C 
SF-90140-14 0ULU 
Tel: (981)338785 
CH 

FRANCE 

Hewlett-Packard France 
Z.I. Mercure B 
Rue Berthetol 
F-13763LesMlllesCedex 
AIX-EtH>ROVENCE 
Tel: 16 (42) 59-41-02 
Telex: 410770F 
A,CH,E,MS,P* 
Hewlett-Packard France 
64, rue Marchand Saillant 
F-61000ALENCON 
Tel: 16 (33) 29 04 42 
Hewlett-Packard France 
Boite Postale 503 
F-25026 BESANCON 
28 rue de la RepubKque 
F-25000 BESANCON 
Tel: 16 (81) 83-16-22 
CH,M 

Hewlett-Packard France 
13, Place Napoleon III 
F-29000 BREST 
Tel: 16 (98) 03-38-35 
Hewlett-Packard France 
Chemin des Moullles 
Boite Postale 162 
F-69130 ECULLVCedex 
Tel: 16(78)833-81-25 
Telex: 310617F 
A,CH,CS,E,MP 
Hewlett-Packard France 
Tour Lorraine 
Boulevard de France 
F-91035 EVRV Cedex 
Tel: 16 6 077-96-60 
Telex: 69231SF 
E 

Hewlelt-Packard France 

5, avenue Raymond Clianas 

F-38320 EYBENS 

Tel: 16 (76)25-81-41 

Telex: 980124 HP QRENOB EYBE 

CH 

Hewlett-Packard France 
Centre d'AffaIre Paris-Nord 
BStiment Ampere 5 6tage 
Rue de la Commune de Paris 
Boite Postale 300 
F-93153LEBUkNCMESNIL 
Tel: 16(1)865-44-52 
Telex: 211032F 
CH,CS,E,MS 
Hewlett-Packard France 
Pare d'Activit^s Cadera 
Ouartier Jean Mermoz 
Avenue du President JF Kennedy 
F-33700 MERIGNAC 
Tel: 16 (56) 34-00-84 
Telex; 550105F 
CH,E,MS 



Hewlett-Packard France 
Imnrtueble "Les 3 8" 
Nouveau Chemin de la Garde 
ZAC de Sols Briand 
F-44085 NANTES Cedex 
Tel: 16 (40) 50-32-22 
CH" 

Hewlett-Packard France 

125, rue du Faubourg Bannier 

F-45000 ORLEANS 

Tel: 16(38)68 01 63 

Hewlett-Packard France 

Zone Industrlelle de Courtaboeuf 

Avenue des Tropiques 

F-91947 Les Ulis Cedex ORSAV 

Tel: (6) 907-78-25 

Telex: 600048F 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard France 

Paris Porle-Malllot 

15, Avenue de L'Amlral Bruix 

F-75782 PARIS CEDEX 16 

Tel: 16(1)502-12-20 

Telex: 613663F 

CH,MS,P 

Hewlett-Packard France 

124. Boulevard Tourasse 

F-64000 PAU 

Tel: 16 (59) 80 38 02 

Hewlett-Packard France 

2 All§e de la Bourgonnette 

F-3510ORENNES 

Tel: 16 (99) 51-42-44 

Telex: 740912F 

CH,CM,E,MS,P* 

Hewlett-Packard France 

98 Avenue de Bretagne 

F-76100 ROUEN 

Tel: 16(35)63-57-66 

CH",CS 

Hewlelt-Packard France 
Boite Postale 56 
F-67033 STRASBOURG Cedex 
4 Rue Thomas Mann 
F-67200 STRASBOURGCedex 
Tel: 16 (88) 28-56-46 
Telex: 890141F 
CH,E,MS,P* 

Hewlett-Packard France 
Le P^ripole 

3, Chemin du Pigeonnier de la 
C^pi^re 

F-31083 TOULOUSE Cedex 
Tel: 16(61)40-11-12 
Telex: 531639F 
A,CH,CS,E,P* 
Hewlelt-Packard France 
9, rue Baudin 
F-26000 VALENCE 
Tel: 16 (75) 42 76 16 
Hewlett-Packard France 
Qarolor 

ZAC de Bois Briand 
F-57640 VIGV 
Tel: 16 (8) 771 20 22 
CH 

Hewlelt-Packard France 

Immeuble P6ricenlre 

F-596S8 VUENEUVE D'ASCO Cedex 

Tel: 16(20)91-41-25 

Telex: 160124F 

CH,E,MS,P- 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
(Seschaftsstelle 
Keithslrasse 2-4 
0-1000 RERUN 30 
Tel: (030) 24-90-86 
Telex: 018 3405 hpbin d 
A,CH,E,M,P 



Hewlelt-Packard GmbH 
Geschaftsstelle 
Herrenberger SIrasse 1 10 
D-7030 BOBLINGEN 
Tel: (7031)667-750 
Telex: bbn or 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
Qeschattsslelle 
Emanuel-Leulze-Slrasse 1 
D-4000 DUSSELOORF 
Tel: (0211) 5971-1 
Telex: 085/86 533 hpdd d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
Verlriebszentrale Frankfurt 
Berner Strasse 1 17 
Posllach 560 140 
0-6000 FRANKFURT 56 
Tel: (061 1)50-04-1 
Telex: 04 13249 hpffm d 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
Geschaftsslelle 
Kapstadlring 5 
D-2000 HAMBURG 60 
Tel: (040) 63B04-1 
Telex: 021 63 032 hphh d 
A,CH,CS,E,MS,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Heldering 37-39 
D-3000 HANNOVER 91 
Tel: (0511) 5706-0 
Telex: 092 3259 
A,CH,CM,E,MS,P 
Hewlett-Packard GmbH 
GeschSftsstelle 
Rosslauer Weg 2-4 
0-6800 MANNHEIM 
Tel: (0621) 70050 
Telex: 0462105 
A,C,E 

Hewlett-Packard GmbH 

(^eschSftsstelle 

Messerschmittslrasse 7 

D-7910NEUULM 

Tel: 0731-70241 

Telex: 0712816 HP ULM-D 

A,C,E* 

Hev'lett-Packard GmbH 
Geschaftsstelle 
Neumeyerstrasse 90 
D-8500 NURNBERG 
Tel: (0911)52 20 83-87 
Telex: 0623 860 
CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Eschenslrasse 5 
D-8028 TAUFKIRCHEN 
Tel: (089)6117-1 
Telex: 0524985 
A,CH,CM,E,MS,P 

GREAT BRITAIN 
See United Kingdom 

GREECE 

Koslas Karaynnis S.A. 
8 Omirou Street 
AmNS 133 

Tel: 32 30 303, 32 37371 

Telex: 215962 RKAR GR 

A,CH,CM,CS,E,M,P 

PLAISIO S.A. 

G. Gerardos 

24 Slournara Street 

ATKMS 

Tel: 36-11-160 

Telex: 221871 

P 



GUATEMALA 

PESA 

Avenida Reforma 3-48, Zona 9 
GUATEHAU CITY 

Tel: 316627, 314786 
Telex: 4192 TELTRO GU 
A,CH,CM,CS,E,U,P 

HONG KONG 

Hewlett-Packard Hong Kong, Ltd. 

G.P.O. Box 795 

5th Floor, Sun Hung Kai Centre 

30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 

E,CH,CS,P 

CETLtd. 

1402 Twig Way Mansion 
199-203 Hennessy Rd. 
Wanchia, HONGKONG 
Tel: 5-729376 
Telex: 85148 CETHX 
CM 

Schmidt S Co. (Hong Kong) Ltd. 

Wing On Centre, 28m Floor 

Connaught Road, C. 

HONGKONG 

Tel: 5-455644 

Telex: 74766 SCHMX HX 

A,M 

ICELAND 

Elding Trading Company be. 

Hafnarnvoli- Tryggvagotu 

P.O. Box 895 

IS-REYKJAVIK 

Tel: 1-58-20, 1-63-03 

M 

INDIA 

Computer products are sold through 
Blue Star Ltd. All computer repairs 
and maintenance service is done 
through Computer Maintenance 

Corp. 

Blue Star Ltd 
Sabri Complex II Floor 
24 Residency Rd 
BANGALORE 560 025 

Tel: 55660 
Telex: 0845-430 
Cable: BLUESTAR 

a,ch;cm,cs;e 

Blue Star Ltd 
Band Box House 
Prabhadevi 
BOUBAY 400 025 
Tel: 422-3101 
Telex: 011-3751 
Cable: BLUESTAR 
A,M 

Blue Star Lid 
Sahas 

4 14/2 Vir Savarkar Marg 
Prabtiadevi 
BOUBAY 400 025 
Tel: 422-6155 
Telex: 011-4093 
Cable: FROSTBLUE 

a,ch;cm,cs;e,m 

Blue Star Lid 

Kalyan, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235 
Cable: BLUE STAR 
A 

Blue Star Ltd 
7 Hare Street 
CALCUTTA 700 001 
Tel: 12-01-31 
Telex: 021-7655 
Cable: BLUESTAR 
A,M 



Blue Star Ltd 

133 Kodambakkam Hi^ Road 

MADRAS 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 

A,M 

Blue Star Ltd 

Bhandari House, 7th/8th Floors 
91 Nehru Place 
tSWDElM 110 024 

Tel: 682547 
Telex: 031-2463 
Cable: BLUESTAR 

a,ch-,cm,cs;e,m 

Blue Star Lid 
15/16:C Wellesley Rd 
PUNE411011 
Tel: 22775 
Cable: BLUE STAR 
A 

Blue Star Ltd. 

2-2-47/1 108 BolarumRd 

SECUNDERABAD 500 003 

Tel: 72057 
Telex: 0155-459 
Cable: BLUEFROST 
A,E 

Blue Slar Ltd 
T.C. 7/603 Poornima 
Maruthankuzhi 
TRIVANDRUH 695 013 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 

Computer Maintenance Corporation 
Ltd 

115, Saro/ini Devi Road 
SECUNDERABAD 500 003 
Tel: 310-184, 345-774 
Telex: 031-2960 
CH" 

INDONESIA 

BERCA Indonesia P. T. 

P.O.Box 496/JKT 

J. Abdul Mws 62 

JAKARTA 

Tel: 373009 

Telex: 46748 BERSAL lA 

Cable: BERSAL JAKARTA 

P 

BERCA Indonesia P. T. 
P.O.Box 2497/Jkt Antara BIdg., 
17th Fbor 

J. Medan Merdeka Selatan 17 
JAKARTA-PUSAT 

Tel: 21-344-181 
Telex: BERSAL lA 
A,CS,E,M 

BERCA Indonesia P.T. 
P.O. Box 174/SBY. 
Ji KuleiNo. 11 
SURABAYA 

Tel: 68172 

Telex: 31 146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A ',E,M,P 

IRAQ 

Hewlett-Packard Trading S.A. 

Service Operation 

Al Mansoor City 9B/3/7 

BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAO IK 

CH.CS 



SALES & SUPPORT OFFICES [7] 

Arranged alphabetically by country 



IRELAND 

Hewlett-Packard Ireland Ltd. 
82/83 Lower Leesor) Street 
DUBUN 2 

Tel: (1)60 88 00 

Telex: 30439 

A,CH,CM,CS,E,M,P 

Carttac Services Lid. 

Klmore Road 

Mane 

DUBIM5 

Tel: (01) 3S 1820 

Telex: 30439 

U 

ISRAEL 

EUan Electroruc kislwmenl Ltd. 
P.0.BOX 1270 
jemALEH 91000 
16, Ohaliav St. 
XmJkLEII 94467 
Tel: 533 221, 553242 
Telex: 25231 AB/PAKRD IL 
A 

Electronics Engineering DMskm 
Motorola Israel Lid. 
16 Kremenelski Street 
P.O. Box25016 
TtL-AVtV 67899 
Tel: 3-338973 
Telex: 33569 Uolit I 
Cable: BASTEL Tel-Aviv 
CH,CU,CS,E,U,P 

ITALY 

Hewlett-Packard Itallana S.p.A 

Traversa 99C 

Via Glulio PetronI, 19 

1-70124 BAN 

Tel: (080) 41-07-44 

M 

Hewlett-Packard Itallana S.p.A. 

Via Martin Luther King, 38/1 1 1 

1-40132 BOLOGNA 

Tel: (051) 402394 

Telex; 511630 

CH.E.MS 

Hewlett-Packard Itallana S.p.A. 
Via Principe Nicola 43G/C 
1-95126 CATANIA 
Tel: (095)37-10-87 
Telex: 970291 
C,P 

Hewlett-Packard Itallana S.p.A. 

Via G. Di Vlttorlo 9 

1-20063 CERNUSCO SUL NAVIGLIO 

Tel: (2) 903691 

Telex: 334632 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard Itallana S.p.A. 

Via Nuova San Rocco a 

Capodimonte, 62/A 

1-80131 NAPLES 

Tel: (081) 7413544 

Telex: 710698 

A,CH,E 

Hewlett-Packard Itallana S.p.A. 
Viale G. Modugno 33 
1-16156 6EN0VA PEGU 
Tel: (010) 68-37-07 
Telex: 215238 
E.C 

Hewlett-Packard Itallana S.p.A. 

Via Turazza 14 

1-35100 PADOVA 

Tel: (049) 664888 

Telex: 430315 

A,CH,E,MS 

Hewletl-Packard Itallana S.p.A. 
Viale C. Pavese 340 
1-00144 ROMA 
Tel: (06) 54831 
Telex: 610514 
A.CH,CM,CS,E,MS,P* 



Hewlett-Packard Itallana S.p.A. 
Corso Svlzzera, 184 

1- 10149 TORINO 
Tel: (Oil) 74 4044 
Telex: 221079 
CH,E 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 

152-1, Onna 

000 ATSUGI, Kanagawa, 243 
Tel; (0462) 28-0451 
CM,C*,E 

Yokogawa-Hewlett-Packard Ltd. 
Towa Building 

2- 3, Kalgan-dorl, 2 Chome Chuo-ku 
KOBE, 650 

Tel: (078) 392-4791 
C,E 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asalil 82 BIdg 

3- 4 Tsul<uba 
KUMAGAVA, Saitanna 360 
Tel: (0485) 24-6563 
CH,CM,E 

Yokogawa-Hewlett-Packard Ltd. 
Asalil Siiinbun Dallchi Selmei Bklg. 

4- 7, Hanabala-cho 
KUMAH0T0,860 
Tel: (0963) 54-7311 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 

Shin-Kyoto Center BIdg. 

614, Higashi-Shiokoji-cho 

Karasuma-Nlshilru 

Shiokoji-dorl, Shimogyo-ku 

KYOTO, 600 

Tel: 075-343-0921 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 

MIto Mitsui BkJg 

4-73, Sannomaru, 1 Chome 

MITO, IbaragI 310 

Tel; (0292) 25-7470 

CH,CM,E 

Yokogawa-Hewlett-Packard Lid. 

Sumitomo Selmei 14-9 Bklg. 

Meleki-Minami, 2 Chome 

Nakamura-ku 

NAGOYA, 450 

Tel: (052) 571-5171 

CH,CM,CS,E,MS 

Yokogawa-Hewlett-Packard Ltd. 
Chuo Bklg., 

4-20 NIshinakajima, 5 Chome 

Yodogawa-ku 

OSAKA, 532 

Tel: (06)304-6021 

Telex: YHPOSA 523-3624 

A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 
27-15, Yabe, 1 Chome 
SAGAMIHARA Kanagawa, 229 
Tel: 0427 59-1311 
Yokogawa-Hewlett-Packard Ltd. 
Dallchi Selmei BIdg. 
7-1, Nishi Shinjuku, 2 Chome 
Shinjuku-ku.TOKYO 160 
Tel; 03-348-4611-5 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 
29-21 Takaido-Hlgashi, 3 Chome 
Suglnami-ku TOKYO 168 
Tel: (03)331-6111 
Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,MP,P* 
Yokogawa-Hewlett-Packard Ltd. 
Dallchi Asano Building 
2-8, Odori, 5 Chome 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 25-7155 
OH,CS,E 



Yokogawa-Hewlett-Packard Ltd. 

Yasuda Selmei NIshlguchI BIdg. 

30-4 Tsuruya-cho, 3 Chome 

Y0K0HAMA221 

Tel: (045)312-1252 

CH,CM,E 

JORDAN 

Uouasher Cousins Company 
P.O. Box 1387 



Tel: 24907 39907 
Telex: 21456 SABCO JO 
CH,EM,P 

KENYA 

ADCOMLtd., ^c, Kenya 
P.O.BOX 30070 
NAIROBI 

Tel: 331955 
Telex: 22639 
EM 

KOREA 

Samsung Electronics Computer 
Division 

76-561 Yeoksam-Dong 
Kwangnam-Ku 
C.P.O. Box 2775 
SEOUL 

Tel: 555-7555, 555-5447 
Telex: K27364 SAMSAN 
A,CH,CM,CS,E,U,P 

KUWAIT 

Al-Khakliya Trading S Contracting 

P.O. Box 830 Safal 

KUWAIT 

Tel: 42-4910, 41-1726 
Telex: 22481 Areeg kt 
CH,E,M 

Photo S Cine Eqi^ment 
P.O. Box270Safat 
KUWAIT 

Tel: 42-2846, 42-3801 
Telex: 22247 Matin kl 
P 

LEBANON 

G.M. Dolmac$an 

Achrafieh 

P.O. Box 165. 167 

BEIRUT 

Tel: 290293 

MP" 

LUXEMBOURG 

Hewlett-Packard Belgkm S.A./N.V. 

Blvd de la Woluwe, 100 

Woluwedal 

B- 1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 

A,CH,CM,CS,E,MP,P 

MALAYSIA 

Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 

1st Floor, Bangunan British 
American 

Jalan Semantan, Damansara Heights 
KUALA LUMPUR 23-03 

Tel; 943022 
Telex; MA31011 
A,CH,E,M,P* 
Prate/ Engineering 
P.O.Box 1917 
Lot 6624, Sectkm 64 
23/4 Pending Road 
Kuctmg, SARAWAK 
Tel: 36299 

Telex: MA 70904 PROTEL 
Cable: PROTELENG 
A,E,M 



MALTA 

Philip Toledo Ltd 
Nolabile Rd. 
MRIEHEL 

Tel: 447 47, 455 66 
Telex: Media MW 649 
P 

MEXICO 

Hewlett-Packard Mexicana, S.A. 
de C.V. 

Av. Perilerico Sur No. 6501 
Tepepan, Xochlmiico 
MEXICO D.F. 16020 
Tel: 676-4600 

Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 

Hewlett-Packard Mexicana, S.A. 

de C.V. 

Ave. Colonia del Valle #409 

Col. del Valle 

Municipio de Garza Garcia 

MONTERREY, N.L. 

Tel: 78 42 41 

Telex; 038 410 

CH 

EClSA 

JosS Vasconcelos No. 218 

Col. Condesa Deleg. CuaMSmoc 

MEXICO D.F. 06140 

Tel: 553-1206 

Telex: 17-72755 ECE ME 

M 

MOROCCO 

Dobeau 

8 1 rue Karalchi 

CASABLANCA 

Tel: 3041-82, 3068-38 

Telex: 23051, 22822 

E 

Gerep 

2 nje d'Agadir 

Boite Poslale 156 

CASABLANCA 

Tel: 272093, 272095 

Telex: 23 739 

P 

NETHERLANDS 

Hewlett-Packard Nederland B.V, 
Van Heuven Goedhartlaan 121 
NL 1 181KK AMSTELVEEN 

P.O. Box 667 

NL1 180 AR AMSTELVEEN 

Tel: (020) 47-20-21 

Telex: 13 216 HEPA NL 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard Nederland B.V. 

Bongerd 2 

NL 2906VK CAPEUE, A/D USSEL 

P.O. Box 41 

NL 2g00AA CAPELLE, A/D USSEL 
Tel; (10) 51-64-44 
Telex; 21261 HEPAC NL 
A,CH,CS,E 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 
169 Manukau Road 
P.O. Box 26-189 
Epsom. AUCKLAND 
Tel; 687-159 

Cable; HEWPACK Auckland 
CH,CM,E,P* 

Hewletl-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kllbirnie, WELUNGTON 3 
P.O. Box 9443 

Courtenay Place, WELLINGTON 3 

Tel: 877-199 

Cable: HEWPACK Wellington 
CH,CM,E,P 



Northrop Inslniments S Systems 
Ltd 

369 Khyber Pass Road 

P.O. Box 8602 

AUCKUND 

Tel: 794-091 

Telex: 60605 

A,M 

Northrop Inslniments S Systems 

Ltd. 

IIOMandevilleSI. 
P.O. Box 8388 
CHRISTCHURCH 
Tel: 486-928 
Telex: 4203 
A.M 

Northrop Inslnments S Systeins 
Ltd 

Sturdee House 
85-87 Ghuznee Street 
P.O. Box 2406 
WELLINGTON 

Tel: 850-091 
Telex: NZ 3380 
A,M 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 

Hewlett-Packard Norge A/S 
Foike Bernadottes vel 50 
P.O. Box 3558 

N-5033 FYLLINGSDALEN (Bergen) 
Tel; (05) 16-55-40 
Telex; 16621 hpnas n 
CH,CS,E,MS 

Hewlett-Packard Norge A/S 

dsterndalen 18 

P.O. Box 34 

N-1345 OSTERAS 

Tel; (02) 17-11-80 

Telex: 16621 hpnas n 

A,CH,CM,CS,E,M,P 

OMAN 

Khimjil Ramdas 
P.O. Box 19 
MUSCAT 

Tel: 722225 745601 

Telex: 3289 BROKER MB MUSCA T 

P 

Suhail S Saud Bahwan 

P.O.Box 169 

MUSCAT 

Tel: 734 201-3 

Telex: 3274 BAHWAN MB 

PAKISTAN 

Mushko & Company Ltd. 

1-B, Street 43 
Sector F-8/1 
ISLAMABAD 

Tel: 26875 

Cable: FEMUS Rawalpindi 
A,E,M 

Mushko S Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,M,P' 

PANAMA 

Eleclrdn'ico Balboa, S.A. 
Calls Samuel Lewis, Ed. Alfa 
Apartado 4929 
PANAMAS 
Tel: 64-2700 

Telex: 3483 ELECTRON PG 
A.CM,E,M,P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



PERU 

Cla Electro Midics S.A. 
Los Flamencos 145, San Iskko 
Casilla 1030 
im 1 

Tel: 41-4325, 41-3703 
Telex: Pub. Booth 25306 
CU,B,M,P 

PHILIPPINES 

77ie Onfne Advanced Systems 
Corporation 

Rico House, Amorsolo Cor. Herrera 
Street 

Legaspi Village, MakaH 
P.O. Box 1510 
Metro IMmA 

Tel: 85-35-81, 85-34-91, 85-32-21 

Telex: 3274 ONLINE 

A,CH,CS,E,U 

Electronic Speclalsis and 

Proponents he. 

690-B Epitanio de los Santos 

cubao,tmmncnY 

P.O. Box 2649 Manila 

Tel: 98-96-81, 98-96-82, 98-96-83 

Telex: 400 18, 42000 UT GLOBE 

UACKAY BOOTH 

P 

PORTUGAL 

MuncHnler 

intercambio MuncSal de ComSrcb 

S.A.R.L. 

P.O. Box 2761 

Avenida Antonio Augusto de Aguiar 
138 

P-USBOH 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munler p 
M 

Soquimica 

Av. da Liberdade, 220-2 
1298 LISBOA Codex 
Tel: 56 21 81/2/3 
Telex: 13316 SABASA 
P 

Teleclra-Empresa TScnica de 

Equpmentos E^ctrlcos S.A.R.L. 

Rua Rodrlgo da Fonseca 103 

P.O. Box 2531 

P-USBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CH,CS,E,P 

PUERTO RICO 

Hewlett-Packard Puerto Rico 

P.O. Box 4407 

CAROLINA, Puerto Rico 00628 

Calle 272 Edificio 203 

Urb. Country Club 

RIO PIEDRAS, Puerto Rico 

Tel: (809) 762-7255 

A,CH,CS 

QATAR 

Compulearbia 
P.O. Box 2750 
DOHA 

Tel: 883555 

Telex: 4806 OfARB 

P 

Eastern Technical Services 

P.0.BOX 4747 

DOHA 

Tel: 329 993 

Telex: 4156 EASTEC OH 



Nasser Traring S Contracting 

P.O.Box 1563 

DOHA 

Tel: 22170, 23539 
Telex: 4439 NASSER DH 
U 

SAUDI ARABIA 

Modem Electronic Establishment 

Hewlelt-Paclcard Division 

P.O. Box 281 

Thuobah 

U-KHOBAR 

Tel: 864-46 78 

Telex: 671 mm/KEKSJ 

Cable: ELECTA AL-KHOBAR 

CH,CS,E,M,P 

Modern Electront EstaMshment 

Hewlett-Packard Division 

P.O. Box 1228 

Redec Plaza, 6th Floor 

MDDAH 

Tel: 644 38 48 

Telex: 4027 12FARNASSJ 

Cable: ELECTA JEDDAH 

CH,CS,E,M,P 

Modern Electronic Establishment 
Hewlett-Packard Division 
P.0.B0X2728 
RIYADH 

Tet: 491-97 15. 491-63 87 
Telex: 202049 MEERYD SJ 
CH,CS,E,M,P 

SCOTLAND 

See United Kingdom 

SINGAPORE 

Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 

P.O. Box 58 Alexandra Post Offk:e 

SINGAPORE, 9115 

6th Floor, Inchcape House 

450-452 Alexandra Road 

SINGAPORE 05 11 

Tel: 631788 

Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 
Dynamar International Ltd. 
Unit05-11 BkickO 
Koiam Ayer hdustrial Estate 
SHWMKMf 1334 
Tel: 747-6188 
Telex: RS 26283 
CM 

SOUTH AFRICA 

Hewlett-Packard So Africa (Pty.) 
Ltd. 

P.O. Box 120 

Howard Place CAPE PROVINCE 7450 
Pine Park Center, Forest Drive, 
Pinelands 

CAPE PROVINCE 7405 

Tel: 53-7954 

Telex: 57-20006 

A,CH,CM,E,MS,P 

Hewlett-Packard So Africa (Pty.) 

Ltd. 

P.O. Box 37099 
92 Overport Drive 
DURBAN 4067 

Tel: 28-4178, 28-4179,28-4110 

Telex: 6-22954 

CH,CM 



Hewlett-Packard So Africa (Pty.) 
Ltd. 

6 Linton Arcade 
511 Cape Road 
Linton Grange 
PORT ELIZABETH 6001 
Tel: 041-302148 
CH 

Hewlett-Packard So Africa (Pty.) 
Ltd. P.O.Box 33345 
Glenstantia 0010 TRANSVAAL 
1st Floor East 

Constantia Park Ridge Shopping 
Centre 

Constantia Park 
PRETORIA 

Tel: 982043 
Telex: 32163 
CH,E 

Hewlett-Packard So Africa (Pty.) 
Ltd. 

Private Bag VKendywood 
SANDTON 2144 
Tel: 802-5111, 802-5125 
Telex: 4-20877 

Cable: HEWPACK Johannesburg 
A,CH,CM,CS,E,MS,P 

SPAIN 

Hewlett-Packard Espanola S.A. 
Calle Entenza, 321 
E-BARCELONA 29 
Tel: 322.24.51, 321.73.54 
Telex: 52603 hpbee 
A,CH,CS,E,MS,P 
Hewlett-Packard Espanola S.A. 
Calle San Vicente S/No 
Edificio Albia H 
E-BILBAO 1 
Tel: 423.83.06 
A,CH,E,MS 

Hewlett-Packard Espaflola S.A. 

Cria. de la Coruha, Km. 16, 400 

Las Rozas 

E-MADR1D 

Tel: (1)637.00.11 

CH,CS,M 

Hewlett-Packard Espaflola S.A. 

Avda. S. Francisco Javier, S/no 

Planta 10. Edificio Seville 2, 

E-SEVILLA 5 

Tel: 64.44.54 

Telex: 72933 

A,CS,MS,P 

Hewlett-Packard Espanola S.A 
Calle Ramon Gordillo, 1 (Entlo.3) 
E-VALENQA 10 
Tel: 361-1354 
CH,P 

SWEDEN 

Hewlett-Packard Sverige AB 

Sunnanvagen 14K 

S-22226 LUND 

Tel: (046) 13-69-79 

Telex: (854) 17886 (via Spinga 

offtee) 

CH 

Hewlett-Packard Sverige AB 

Vaslra Vintergatan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 

Telex: (854) 17886 (via Spinga 

offk:e) 

CH 



Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 
Box 19 

S-16393$PANGA 

Tel: (08) 750-2000 

Telex: (854) 17886 

A,CH,CM,CS,E,MS,P 

Hewlell-Packard Sverige AB 

FrStallisgatan 30 

S-42132 VASTRA-FROLUNDA 

Tel: (031)49-09-50 

Telex: (854) 17886 (via Spinga 

office) 

CH,E,P 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Claraslrasse 12 

CH-4058 BASU 

Tel: (61) 33-59-20 

A 

Hewletl-Packard (Schweiz) AG 

7, nte du Bois-du-Lan 

Case Postale 365 

CH-1217 MEYRIN 1 

Tel: (0041) 22-83-11-11 

Telex:27333 HPAG CH 

CH,CM,CS 

Hewlett-Packard (Schweiz) AG 

Allmend 2 

CH-8967 WIDEN 

Tel: (0041) 57 31 21 11 

Telex: 53933 hpag ch 

Cable: HPAG CH 

A,CH,CM,CS,E,hlS,P 

SYRIA 

General Electronic Inc. 

Nuri Basha P. 0. Box 578 1 

DAMASCUS 

Tel: 33-24-87 

Telex: 11216 ITIKAL SY 

Cable: ELECTROBOR DAMASCUS 

E 

MIdrSe East Eiectronts 
Place AzmS 
P.O.Box 2308 
DAMASCUS 

Tel: 334592 

Telex: 1 1304 SATACO SY 
M,P 

TAIWAN 

Hewlett-Packard Far East Ltd. 

Kaohsiung Office 

2/F 68-2, Chung Cheng 3rd Road 

KAOHSIUNG 

Tel: 241-2318, 261-3253 
CH,CS,E 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 
5th Floor 

205 Tun Hwa North Road 
TAIPEI 

Tel: (02) 712-0404 

Cable:HEWPACK Taipei 

A,CH,CM,C$,E,M,P 

Ing Lih Trading Co. 

3rd Floor. 7 Jen-AIRoad, Sec. 2 

TAIPEI too 

Tel: (02) 3948191 

Cable: INGLH TAIPEI 

A 



THAILAND 

Unimesa 

30 Patpong Ave., Suriwong 
BANGKOK 5 

Tel: 235-5727 

Telex: 84439 SImonco TH 

Cable: UNIMESA Bangkok 

A.CH,CS,E,M 

Bangkok Business Equpment Ltd. 

5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 
Telex: 87669-BEOUIPT TH 
Cable: BUSIOUPT Bangkok 
P 

TRINIDAD & TOBAGO 

Caribbean Telecoms Ltd. 

SO/A Jerningham Avenue 

P.O. Box 732 

PORT-OF-SPAIN 

Tel: 62-44213, 62-44214 

Telex: 235,272 HIK3C0 WG 

CM,E,M,P 

TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberie 
TUNIS 

Tel: 280-144 
E,P 

Corema 

1 ter. Av.de Carthage 
TUNIS 

Tel: 253-821 

Telex: 12319 CABAM TN 

M 

TURKEY 

Teknim Company Ltd. 

Iran Caddesi No. 7 

Kavaklidere, ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 

E 

E.M.A. 

Medina Eklem Sokak No. 4 1/6 

Yuksel Caddesi 

ANKARA 

Tel: 175 622 

M 

UNITED ARAB EMIRATES 

Enutac Ltd. 
P.O. Box 1641 
SHARJAH 

Tel: 354121, 354123 
Telex: 68 136 Emilac Sh 
CH,CS,E,M,P 

UNITED KINGDOM 

GREAT BRITAIN 

Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAM 
ChesireWA14 1NU 
Tel: (061)928-6422 
Telex: 668068 
A,CH,CS,E,M 
Hewlett-Packard Ltd. 
Oakfield House, Oakfield Grove 
Clifton 

BRISTOL 688 2BN, Avon 
Tel: (027) 38606 
Telex: 444302 
CH,M,P 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



GREAT BRITAIN (Cont'd) 

Hewlett-Packard Ltd. 
Fourier House 
257-263 High Street 
LONDON COLNEY 
Herts., AL2 1HA, SL All)ans 
Tel: (0727) 24400 
Telex: 1-8952716 
CH,CS,E 

Hewlett-Packard Ltd. 
Quadrangle 
106-118 Station Road 
REDHILL, Surrey 
Tel: (0737) 68655 
Telex: 947234 
CH,CS,E 

Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

SHIRLEY, Solihull 

West Mkllands 890 4BL 

Tel: (021) 745 8800 

Telex: 339105 

CM 

Hewlett-Packard Ltd. 
West End House 41 
High Street, West End 
SOUTHAMPTON 
Hampshire SOS 3D0 
Tel: (703) 886767 
Telex: 477138 
CH 

Hewlett-Packard Ltd. 
King Street Lane 
WINNERSH, Wokingham 
Berkshire RG11 5AR 
Tel: (0734) 784774 
Telex: 847178 
A,CH,E,M 

Hewlett-Packard Ltd. 
Nine Mile Ride 
WOKINGHAM 

Berkshire, 3RG11 3LL 
Tel: 3446 3100 
Telex: 84-88-05 
CH,CS,E 

NORTHERN IRELAND 

Cudlac Services Company 
95A Finaghy Road South 
BiLFASTBT 10 OBY 
Tel: (0232) 625-566 
Telex: 747626 
U 

SCOTLAND 

Hewlett-Packard Ltd. 
SOUTH OUEENSFERRY 
West Lothian, EH30 gGT 
Tel; (031) 3311188 
Telex: 72682 
A,CH,CM,CS,E,M 

UNITED STATES 

Alabama 

Hewlett-Packard Co. 

P.O. Box 7000 

8290 Whitestsurg Drive, S.E. 

HUNTSVILLE, AL 35802 

Tel: (205) 830-2000 

CH,CM.CS,E,M* 

Arizona 

Hewlett-Packard Co. 
8080 Point Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH,ail,CS,E,MS 
Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 
Tel: (602) 889-4631 
CH,E,MS** 



California 

Hewlett-Packard Co. 
99 South Hill Dr. 
4BRISBANE, CA 94005 
Tel: (415) 330-2500 
CH,CS 

Hewlett-Packard Co. 

7621 Canoga Avenue 

CANOGA PARK, CA 91304 

Tel: (213) 702-8363 

A,CH,CS,E,P 

Hewlett-Packard Co. 

P.O. Box 7830 (93747) 

5060 E. Clinton Avenue, Suite 102 

FRESNO, CA 93727 

Tel: (209) 252-9652 

CH,CS,li4S 

Hewlett-Packard Co. 
P.O. Box 4230 
1430 East Orangethorpe 
FULLERTON, CA 92631 
Tel: (714) 870-1000 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
320 S. Kellogg, Suite B 
G0LETA,CA93117 
Tel: (805) 967-3405 
CH 

Hewlett-Packard Co. 
5400 W. Rosecrans Boulevard 
LAWNDALE, CA 90260 
P.O. Box 92105 
LOS ANGELES, CA 90009 
Tel: (213) 970-7500 
Telex: 910-325-6608 
CH,CM,CS,MP 
Hewlett-Packard Co. 
3200 Hlllview Avenue 
PALO ALTO, CA 94304 
Tel: (415) 857-8000 
CH,CS,E 

Hewlett-Packard Co. 

P.O. Box 15976 (95813) 

4244 So. Market Court, Suite A 

SACRAMENTO, CA 95834 

Tel: (916) 929-7222 

A",CH,CS,E,MS 

Hewlett-Packard Co. 

9606 Aero Drive 

P.O. Box 23333 SAN DIEGO, CA 

92123 

Tel: (619) 279-3200 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
2305 Camino Ramon "C" 
SAN RAMON, CA 94583 
Tel: (415) 838-5900 
CH,CS 

Hewlett-Packard Co. 
P.O. Box 4230 
Fullerton, CA 92631 
363 Brookholtow Drive 
SANTA ANA, CA 92705 
Tel: (714) 641-0977 
A,CH,CM,CS,MP 
Hewlett-Packard Co. 
3003 Scott Boulevard 
SANTA CLARA, CA 95050 
Tel: (408) 988-7000 
Telex: 910-338-0586 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
5703 Corsa Avenue 
WESTUKE VILLAGE, CA 91362 
Tel: (213) 706-6800 
E*,CH',CS* 



Colorado 

Hewlett-Packard Co. 
24 Inverness Place, East 
ENGLEW00D,C0 80112 
Tel: (303)771-3455 
Telex: 910-935-0785 
A,CH,CM,CS,E,MS 

Connecticut 

Hewlett-Packard Co. 
47 Barnes Industrial Road South 
P.O. Box 5007 
WALLINGFORD, CT 06492 

Tel: (203) 265-7801 
A,CH,CM,CS,E,MS 

Florida 

Hewlett-Packard Co. 

P.O. Box 24210(33307) 

2901 N.W. 62nd Street 

FORT LAUDERDALE, FL 33309 

Tel: (305) 973-2600 

CH,CS,E,MP 

Hewlett-Packard Co. 

P.O. Box 13910 

6177 Lake Ellenor Drive 

ORLANDO, FL 32809 

Tel: (305) 859-2900 

A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

5750B N. Hoover Blvd., Suite 123 

TAMPA, FL 33614 

Tel: (813) 884-3282 

A*,CH,CM,CS,E*,M* 

Georgia 

Hewlett-Packard Co. 
P.O. Box 105005 
30348 ATUNTA,QA 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 

Hawaii 

Hewlett-Packard Co. 
Kawaiahao Plaza, Suite 190 
567 South King Street 
HONOLULU, HI 96813 
Tel: (808) 526-1555 
A,CH,E,MS 

liilnois 

Hewlett-Packard Co. 
P.O. Box 1607 
304 Eldorado Road 
BLOOMINGTON, H. 61701 
Tel: (309) 662-9411 
CH,MS** 

Hewlett-Packard Co. 
1100 31sl Street, Suite 100 
DOWNERS GROVE, IL 60515 
Tel: (312)960-5760 
CH.CS 

Hewlett-Packard Co. 
5201 Toliview Drive 
flOLUNG MEADOWS, IL 60008 
Tel: (312) 255-9800 
Telex: 910-687-1066 
A,CH,CM,CS,E,MP 

Indiana 

Hewlett-Packard Co. 

P.O. Box 50807 

7301 No. Shadeland Avenue 

INDIANAPOLIS, IN 46250 

Tel: (317) 842-1000 

A,CH,CM,CS,E,MS 



Iowa 

Hewlett-Packard Co. 
1776 22nd Street, Suite 1 
WEST DES MOINES, lA 50262 
Tel: (515) 224-1435 
CH,MS*' 

Hewlett-Packard Co. 
2415 Heinz Road 
IOWA CITY, lA 52240 
Tel: (319) 351-1020 
CH,E*,MS 

Kansas 

Hewlett-Packard Co. 
7804 East Funston Road 
Suite 203 

WICHITA, KA 67207 
Tel: (316)684-8491 
CH 

Kentucicy 

Hewlett-Packard Co. 
10300 Linn Station Road 
Suite 100 

LOUISVILLE, KY 40223 
Tel: (502)426-0100 
A,CH,CS,MS 

Louisiana 

Hewlett-Packard Co. 
P.O. Box 1449 
KENNER, LA 70063 
160 James Drive East 
ST. ROSE, LA 70087 
Tel: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 

Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, Md. 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 

Hewlett-Packard Co. 
32 Hartweil Avenue 
LEXINGTON, MA 02173 
Tel: (617)861-8960 
A,CH,CM,CS,E,MP 

Michigan 

Hewlett-Packard Co. 
23855 Research Drive 
FARMINGTON HILLS, Ml 48024 

Tel: (313) 476-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, Ml 49506 
Tel: (616) 957-1970 
CH,CS,MS 

Hewlett-Packard Co. 
1771 W. Big Beaver Road 
TROY, Ml 48084 
Tel: (313) 643-6474 
CH,CS 

Minnesota 

Hewlett-Packard Co. 
2025 W. Larpenleur Ave. 
ST. PAUL, MN 551 13 
Tel: (612)644-1100 
A,CH,CM,CS,E,MP 



Missouri 

Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSAS CITY, MO 64137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
13001 Holientierg Drive 
BRIOGETON, MO 63044 
Tel: (314)344-5100 
A,CH.CS,E,MP 

Nebrasica 

Hewlett-Packard 

10824 Old Mill Rd., Suite 3 

OMAHA, NE 68154 

Tel: (402)334-1813 

CM.MS 

New Jersey 

Hevilelt-Packard Co. 
W120 Century Road 
PARAMUS, NJ 07652 
Tel: (201)265-5000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201)981-1199 
A,CH,CM,CS,E 

New Mexico 

Hewlett-Packard Co. 
P.O. Box 11634(87192) 
11300 Lomas Bivd.,N.E. 
ALBUQUERQUE, NM 87112 
Tel: (505) 292-1330 
CH,CS,E,MS 

New York 

Hewlett-Packard Co. 
Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
Telex: 710-444-4691 
A,CH,E,MS 
Hewlett-Packard Co. 
P 0. Box AC 
9600 Main Street 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
CH 

Hewlett-Packard Co. 
200 Cross Keys Office Park 
FAIRPORT, NY 14450 
Tel: (716) 223-9950 
CH,CM,CS,E,MS 
Hewlett-Packard Co. 
7641 Henry Clay Blvd. 
LIVERPOOL, NY 13088 
Tel; (315) 451-1820 
A,CH,CM,E,MS 
Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
MANHAHANNY 10001 
Tel: (212)971-0800 
CH,CS,E*,M* 
Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PUINS, NY 10604 
Tel: (914) 328-0884 
CM,CH,CS,E 
Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
Tel; (516) 921-0300 
Telex: 510-221-2183 
A,CH,CM,CS,E,MS 



□ 



SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



UNITED STATES (Cont'd) 

North Carolina 

Hewlett-Packard Co. 
P.O. Box 26500 (27420) 
5605 Roanne Way 
GREENSBORO, NC 27409 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 

Ohio 

Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CH.CS.MS 

Hewlett-Packard Co. 
16500 Sprague Road 
CUVEUND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
CH.CM.CS.E* 
Hewlett-Packard Co. 
P.O. Box 280 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CH,Clkl,E',MS 

Oklahoma 

Hewlett-Packard Co. 
P.O. Box 75609 (73147) 
304 N. Meridian, Suite A 
3 

OKUkHOMACITY, OK 73107 
Tel: (405) 946-9499 
A',CH,E*,MS 
Hewlett-Packard Co. 
3840 S. 103rd E. Avenue 
Logan Building, Suite 100 
TULSA, OK 74145 
Tel: (918)665-3300 
A",CH,CS,M* 

Oragon 

Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
VnLSONVILLE, OR 97070 

Tel: (503) 682-8000 
A.CH,CS,EM^S 

Pennsylvania 

Hewlett-Packard Co. 
1021 8tti Avenue 
KING Of PRUSSIA, PA 19046 
Tel: (215) 265-7000 
A,CH,Clul,CS,E,MP 
Hewlett-Packard Co. 
1 1 1 Zeta Drive 
PinSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CH,CS,E,MP 

South Carolina 

Hewlett-Packard Co. 
P.O. Box 21708 (29221) 
Brookside Park, Suite 122 
1 Harliison Way 
COLUMBIA, SC 29210 
Tel: (803) 732-0400 
CH,E,MS 

Tennessee 

Hewlett-Packard Co. 
3070 Directors Row 
HEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CH,MS 



Texas 

Hewlett-Packard Co. 
Suite C-110 
4171 North Mesa 
EL PASO, TX 79902 
Tel: (915) 533-3555 
CH,E*,MS** 
Hewlett-Packard Co. 
P.O. Box 42816 (77042) 
10535 Harwin Street 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
P.O. Box 1270 
930 E. Camptiell Rd. 
RICHAROSON, TX 75080 
Tel: (214) 231-6101 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
P.O. Box 32993 (78216) 
1020 Central Parkway Soutit 
SAN ANTONIO, TX 78232 
Tel: (512)494-9336 
CH,CS,E,MS 

Utah 

Hewlett-Packard Co. 
P.O. Box 26626 (84126) 
3530 W. 2100 South 
SALT LAKE cm, UT 841 19 
Tel: (801) 974-1700 
A,CH,CS,E,MS 

Virginia 

Hewlett-Packard Co. 
P.O. Box 9669 (23228) 
RKHMOND, Va. 23228 
4305 Cox Road 
GLEN ALLEN, Va. 23060 
Tel: (804) 747-7750 
A,CH,CS,E,MS 

Washington 

Hewlett-Packard Co. 
158 iSS.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99206 
Tei: (509) 922-7000 
CH,CS 

West Virginia 

Hewlett-Packard Co. 

P.O. Box 4297 

4604 MacCorkle Ave., S.E. 

CHARLESTON, WV 25304 

Tel: (304) 925-0492 

A,MS 

Wisconsin 

Hewlett-Packard Co. 
150 S. Sunny Slope Road 
BROOKFIELD, Wl 53005 
Tel: (414) 784-8800 
A,CH,CS,E*,MP 



URUGUAY 

Pablo Ferrando SAC. e I. 

Avenida Italia 2877 

Casilla de Correo 370 

KONTEVIOeO 

Tel: 80-2586 

Telex: Public Booth 901 

A,CM,B,U 

VENEZUELA 

Hewlett-Packard de Venezuela C.A 

3A Transversal Los Ruices Norte 

Edificio Segre 

Apartado 50933 

CARACAS 1071 

Tel: 239-4133 

Telex: 25146 HEWPACK 

A,CH,CS,E,MS,P 

Hewlett-Packard de Venezuela C.A. 

Caile-72-Entre 3H Y 3Y, NO.3H-40 

Edificio Ada-Evelyn, Local B 

Apartado 2646 

MARACAIBO, Estado Zulia 

Tei: (061) 80.304 

C,E* 

Hewlett-Packard de Venezuela C.A. 

Calie Vargas Rondon 

Edificio Seguros Carabobo, Piso 10 

VALENCIA 

Tel:(041) 51 385 

CH,CS,P 

Colimodio S.A. 

Este 2 - Sur 21 No. 148 

Apartado 1053 

CARACAS 1010 

Tel: 571-3511 

Telex: 21529 COLMODIO 

M 

ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 

SAusmr 

Tel: 705231 
Telex: 4-122 m 
C,B,U,P 



HEADQUARTERS 
OFFICES 

If there is no sales office listed for 
your area, contact one of these 
headquarters offices. 

NORTH/CENTRAL 
AFRICA 

Hewlett-Packard S.A. 
7 Rue du Bois-du-Lan 
GH-1217 MEYRIN 1, Switzerland 
Tel: (022) 83 12 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

ASIA 

Hewlett-Packard Asia Ltd. 
6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 
G.P.O. Box 795 
HONG KONG 
Tel: 5-832 3211 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 

CANADA 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
Telex: 610-492-4246 

EASTERN EUROPE 

Hewlett-Packard Ges.m.b.h. 

Lieblgasse 1 

P.O.Box 72 

A-1222 VIENNA, Austria 

Tel: (222)2365110 

Telex: 1 3 4425 HEPA A 

NORTHERN EUROPE 

Hewlett-Packard S.A. 
Uilenstede 475 
NL-1183AGAMSTELVEEN 
The Netherlands 
P.O.Box 999 
NL-1180AZAMSTELVEEN 
The Netherlands 
Tel: 20 437771 

OTHER EUROPE 

Hewlett-Packard S.A. 
7 rue du Bois-du-Lan 
CH-1217 MEYRIN 1, Switzerland 

Tel; (022) 83 1212 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

MEDITERRANEAN AND 
MIDDLE EAST 

Hewlett-Packard S.A. 

Mediterranean and Middle East 

Operalions 

Atrina Centre 

32 Kifissias Ave. 

Maroussi, ATHENS, Greece 

Tel: 682 88 11 

Telex: 21-6588 HPAT GR 

Cable: HEWPACKSA Athens 

EASTERN USA 

Hewlett-Packard Co. 
4 Choke Cherry Road 
Rockvllle, MD 20850 
Tel: (301) 258-2000 

MIDWESTERN USA 

Hewlett-Packard Co. 
5201 Tollview Drive 
ROLUNG MEADOWS, IL 60008 
Tel: (312) 255-9800 



SOUTHERN USA 

Hewlett-Packard Co. 
P.O. Box 105005 
450 Interstate N. Parkway 
ATLANTA, GA 30339 
Tel: (404) 955-1500 

WESTERN USA 

Hewlett-Packard Co. 
3939 Lankershim Blvd. 
LOS ANGELES, CA 91604 
Tel: (213)877-1282 

OTHER INTERNATIONAL 
AREAS 

Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 
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